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Foreword

We find ourselves in the midst of the greatest information and communications revolution
in human history. More than 40 percent of the world’s population has access to the inter-
net, with new users coming online every day. Among the poorest 20 percent of households,
nearly 7 out of 10 have a mobile phone. The poorest households are more likely to have access
to mobile phones than to toilets or clean water.

We must take advantage of this rapid technological change to make the world more
prosperous and inclusive. This Report finds that traditional development challenges are
preventing the digital revolution from fulfilling its transformative potential.

For many people, today’s increase in access to digital technologies brings more choice
and greater convenience. Through inclusion, efficiency, and innovation, access provides
opportunities that were previously out of reach to the poor and disadvantaged.

In Kenya, for example, the cost of sending remittances dropped by up to 9o percent after
the introduction of M-Pesa, a digital payment system. New technologies allow women to
participate more easily in the labor market—as e-commerce entrepreneurs, in online work,
or in business-process outsourcing. The world’s 1 billion persons with disabilities—80 per-
cent of whom live in developing countries—can lead more productive lives with the help of
text, voice, and video communication. And digital ID systems can provide better access to
public and private services for the 2.4 billion people who lack formal identification records,
such as a birth certificate.

While this is great progress, many are still left out because they do not have access to
digital technologies. Those in extreme poverty have the most to gain from better commu-
nication and access to information. Nearly 6 billion people do not have high-speed internet,
making them unable to fully participate in the digital economy. To deliver universal digital
access, we must invest in infrastructure and pursue reforms that bring greater competition
to telecommunications markets, promote public-private partnerships, and yield effective
regulation.

The Report concludes that the full benefits of the information and communications
transformation will not be realized unless countries continue to improve their business
climate, invest in people’s education and health, and promote good governance.

In countries where these fundamentals are weak, digital technologies have not boosted
productivity or reduced inequality. Countries that complement technology investments
with broader economic reforms reap digital dividends in the form of faster growth, more
jobs, and better services.

The World Bank Group stands ready to help countries pursue these priorities. We are
already working with clients to promote competitive business environments, increase
accountability, and upgrade education and skills-development systems to prepare people for
the jobs of the future.
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FOREWORD

While people around the world make more than 4 billion Google searches every day,
4 billion people still lack access to the internet. The findings of this Report should be used by
all who are working to end extreme poverty and boost shared prosperity. The greatest rise of
information and communications in history will not be truly revolutionary until it benefits
everyone in every part of the world.

.-""---d--'-'_-h:I
/

Jim Yong Kim
President
The World Bank Group
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OVERVIEW

Strengthening the

analog foundation of the

digital revolution

Digital technologies have spread rapidly in much of the world. Digital dividends—the broader development benefits from
using these technologies—have lagged behind. In many instances digital technologies have boosted growth, expanded oppor-
tunities, and improved service delivery. Yet their aggregate impact has fallen short and is unevenly distributed. For digital
technologies to benefit everyone everywhere requires closing the remaining digital divide, especially in internet access. But
greater digital adoption will not be enough. To get the most out of the digital revolution, countries also need to work on the
“analog complements”—by strengthening regulations that ensure competition among businesses, by adapting workers’ skills
to the demands of the new economy, and by ensuring that institutions are accountable.

Digital technologies—the internet, mobile phones,
and all the other tools to collect, store, analyze, and
share information digitally—have spread quickly.
More households in developing countries own a
mobile phone than have access to electricity or clean
water, and nearly 70 percent of the bottom fifth of
the population in developing countries own a mobile
phone. The number of internet users has more than
tripled in a decade—from 1 billion in 2005 to an
estimated 3.2 billion at the end of 2015.! This means
that businesses, people, and governments are more
connected than ever before (figure O.1). The digital
revolution has brought immediate private bene-
fits—easier communication and information, greater
convenience, free digital products, and new forms of
leisure. It has also created a profound sense of social
connectedness and global community. But have mas-
sive investments in information and communication
technologies (ICTs) generated faster growth, more
jobs, and better services? Indeed, are countries reap-
ing sizable digital dividends?

Technology can be transformational. A digital
identification system such as Indias Aadhaar, by
overcoming complex information problems, helps
willing governments to promote the inclusion of dis-
advantaged groups. Alibaba’s business-to-business

e-commerce site, by significantly reducing coordi-
nation costs, boosts efficiency in China's economy
and arguably the world’s. The M-Pesa digital pay-
ment platform, by exploiting scale economies from
automation, generates significant financial sector
innovation, with great benefits to Kenyans and others.
Inclusion, efficiency, innovation—these are the main
mechanisms for digital technologies to promote
development.

Although there are many individual success sto-
ries, the effect of technology on global productivity,
expansion of opportunity for the poor and the middle
class, and the spread of accountable governance has
so far been less than expected (figure O.2).> Firms are
more connected than ever before, but global produc-
tivity growth has slowed. Digital technologies are
changing the world of work, but labor markets have
become more polarized and inequality is rising—par-
ticularly in the wealthier countries, but increasingly
in developing countries. And while the number of
democracies is growing, the share of free and fair
elections is falling. These trends persist, not because
of digital technologies, but in spite of them.

So, while digital technologies have been spreading,
digital dividends have not. Why? For two reasons. First,
nearly 60 percent of the world’s people are still offline
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Figure O.1 Digital technologies have spread rapidly in much of the world
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full Report. GDP = gross domestic product.

and can't participate in the digital economy in any
meaningful way. Second, some of the perceived bene-
fits of digital technologies are offset by emerging risks
(figure 0.3). Many advanced economies face increas-
ingly polarized labor markets and rising inequality—in
part because technology augments higher skills while
replacing routine jobs, forcing many workers to com-
pete for low-paying jobs. Public sector investments
in digital technologies, in the absence of accountable

institutions, amplify the voice of elites, which can
result in policy capture and greater state control. And
because the economics of the internet favor natural
monopolies, the absence of a competitive business
environment can result in more concentrated markets,
benefiting incumbent firms. Not surprisingly, the bet-
ter educated, well connected, and more capable have
received most of the benefits—circumscribing the
gains from the digital revolution.

Figure 0.2 The pessimism concerning the global outlook is not because of digital technologies,

but in spite of them
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Figure 0.3 Why digital dividends are not spreading rapidly—and what can be done
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To maximize the digital dividends requires better
understanding of how technology interacts with other
factors that are important for development—what the
Report calls “analog complements.” Digital technol-
ogies can make routine, transaction-intensive tasks
dramatically cheaper, faster, and more convenient. But
most tasks also have an aspect that cannot be auto-
mated and that requires human judgment, intuition,
and discretion. When technology is applied to auto-
mate tasks without matching improvements in the
complements, it can fail to bring broad-based gains.
The digital revolution can give rise to new business
models that would benefit consumers, but not when
incumbents control market entry. Technology can
make workers more productive, but not when they
lack the know-how to use it. Digital technologies can
help monitor teacher attendance and improve learn-
ing outcomes, but not when the education system
lacks accountability:

What should countries do? Making the internet
universally accessible and affordable should be a
global priority. The internet, in a broad sense, has
grown quickly, but it is by no means universal. For
every person connected to high-speed broadband,
five are not. Worldwide, some 4 billion people do not
have any internet access, nearly 2 billion do not use a
mobile phone, and almost half a billion live outside
areas with a mobile signal. The unfinished task of con-
necting everyone to the internet—one of the targets in
the recently approved Sustainable Development Goals
(SDGs)—can be achieved through a judicious mix of
market competition, public-private partnerships, and
effective regulation of the internet and telecom sector.

Access to the internet is critical, but not sufficient.
The digital economy also requires a strong analog

foundation, consisting of regulations that create a
vibrant business climate and let firms leverage dig-
ital technologies to compete and innovate; skills that
allow workers, entrepreneurs, and public servants to
seize opportunities in the digital world; and account-
able institutions that use the internet to empower
citizens. The long-term development impact is by
no means definitive, being continuously shaped by
the evolution of technology (connectivity) and the
country’s choice of economic, social, and governance
arrangements (complements).* Countries that are
able to swiftly adjust to this evolving digital economy
will reap the greatest digital dividends, while the rest
are likely to fall behind (figure O.3 and box 0.1).

The triple complements—a favorable business cli-
mate, strong human capital, and good governance—
will sound familiar—and they should because they
are the foundation of economic development. But
digital technologies add two important dimensions.
First, they raise the opportunity cost of not undertak-
ing the necessary reforms. They amplify the impact
of good (and bad) policies, so any failure to reform
means falling farther behind those who do reform.
With digital technologies, the stakes have risen for
developing countries, which have more to gain than
high-income countries, but also more to lose. Second,
while digital technologies are no shortcut to develop-
ment, they can be an enabler and perhaps an accel-
erator by raising the quality of the complements.
Online business registries ease market entry for new
and innovative firms. Well-designed internet-based
training helps workers upgrade their skills. New
media platforms can increase citizen participa-
tion. And digital enablers—digital finance, digital
identification, social media, and open data—spread



Box 0.1 Frequently asked questions:

What is the Report about?

It explores the impact of the internet, mobile phones, and
related technologies on economic development. Part 1
shows that potential gains from digital technologies are
high, but often remain unrealized. Part 2 proposes policies
to expand connectivity, accelerate complementary reforms
in sectors beyond information and communication technol-
ogy (ICT), and address global coordination problems.

What are the digital dividends?

, Jobs, and services are the most important returns
to digital investments. The first three chapters show how
digital technologies help become more pro-
ductive; people find jobs and greater opportunities; and
governments deliver better public services to all.

How do digital technologies promote development and
generate digital dividends?
By reducing information costs, digital technologies greatly
lower the cost of economic and social transactions for
firms, individuals, and the public sector. They promote
when transaction costs fall to essentially zero.
They boost efficiency as existing activities and services
become cheaper, quicker, or more convenient. And they
increase inclusion as people get access to services that
previously were out of reach.

Why does the Report argue that digital dividends are not
spreading rapidly enough?
For two reasons. First, nearly 60 percent of the world’s peo-
ple are still offline and can’t fully participate in the digital
economy. There also are persistent digital divides across
gender, geography, age, and income dimensions within
each country. Second, some of the perceived benefits of the
internet are being neutralized by new risks. Vested business
interests, regulatory uncertainty, and limited contestation
across digital platforms could lead to harmful

in many sectors. Quickly expanding automation, even

benefits throughout the economy and society, fur-
ther strengthening the interaction between technol-
ogy and its complements.

Digital transformations—
digital divides

The internet and related technologies have reached
developing countries much faster than previous

OVERVIEW

The Report at a glance

of mid-level office jobs, could contribute to a hollowing
out of labor markets and to rising inequality. And the poor
record of many e-government initiatives points to high fail-
ure of ICT projects and the risk that states and corporations
could use digital technologies to control citizens, not to
empower them.

What should countries do to mitigate these risks?
Connectivity is vital, but not enough to realize the full devel-
opment benefits. Digital investments need the support
of “analog complements”: , S0 that firms can
leverage the internet to compete and innovate; improved
skills, so that people can take full advantage of digital
opportunities; and accountable institutions, so that gov-
ernments respond to citizens’ needs and demands. Digital
technologies can, in turn, augment and strengthen these
complements—accelerating the pace of development.

What needs to be done to connect the unconnected?
Market competition, public-private partnerships, and effec-
tive regulation of internet and mobile operators encourage
private investment that can make access universal and
affordable. Public investment will sometimes be necessary
and justified by large social returns. A harder task will be
to ensure that the internet remains open and safe as users
face cybercrime, privacy violations, and online censorship.

What is the main conclusion?

Digital development strategies need to be broader than ICT
strategies. Connectivity for all remains an important goal
and a tremendous challenge. But countries also need to
create favorable conditions for technology to be effective.
When the analog complements are absent, the develop-
ment impact will be disappointing. But when countries
build a strong analog foundation, they will reap ample
digital dividends—in faster , more jobs, and better
services.

technological innovations. For Indonesia to reap the
benefits of steamships took 160 years after their inven-
tion and for Kenya to have electricity, 60 years; but for
Vietnam to introduce computers, only 15 years. Mobile
phones and the internet took only a few years. More
households in developing countries own a mobile
phone than have access to electricity or improved san-
itation (figure O.4, panel a). Greater internet access has
led to an explosion in the production and consumption
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Figure 0.4 Digital transformation in action

a. Digital technologies are spreading rapidly in developing countries
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of information around the world (figure O.4, panel b).
But while the internet has reached almost all coun-
tries quickly, the intensity of its use has been lower
in poorer countries—in large part because it has not
spread as widely within those countries. And despite
many great examples of the uses of new technologies
in developing countries, advanced economies have
been using them even more effectively.

Connected people

On average, 8 in 10 individuals in the developing world
own a mobile phone, and the number is steadily ris-
ing. Even among the bottom fifth of the population,

nearly 70 percent own a mobile phone. The lowest
mobile penetration is in Sub-Saharan Africa (73 per-
cent), against 98 percent in high-income countries.
But internet adoption lags behind considerably: only
31 percent of the population in developing countries
had access in 2014, against 80 percent in high-income
countries. China has the largest number of internet
users, followed by the United States, with India, Japan,
and Brazil filling out the top five. The world viewed
from the perspective of the number of internet users
looks more equal than when scaled by income (map
0.1)—reflecting the internet’s rapid globalization.

Connected businesses

Internet adoption has increased across businesses in
all country income groups. Nearly 9 of 10 businesses
in high-income OECD (Organisation for Economic
Co-operation and Development) countries had a
broadband internet connection in 2010-14, compared
with 7 for middle-income countries and 4 for low-in-
come countries. But adoption rates for more sophisti-
cated technologies such as secure servers, enterprise
network, inventory management, and e-commerce
are much lower in most developing countries.

Connected governments

Governments are increasingly going digital, and a
greater share of government jobs in developing coun-
tries is ICT-intensive than in the private sector. By 2014,
all 193 member states of the United Nations (UN) had
national websites: 101 enabled citizens to create per-
sonal online accounts, 73 to file income taxes, and 60
to register a business. For the most common core gov-
ernment administrative systems, 190 member states
had automated financial management, 179 used such
systems for customs processing, and 159 for tax man-
agement. And 148 of them had some form of digital
identification, and 20 had multipurpose digital iden-
tification platforms. So far, developing countries have
invested more in automating back-office functions
than in services directed at citizens and businesses.

The divide in digital access and use
persists

The lives of the majority of the world’s people remain
largely untouched by the digital revolution. Only
around 15 percent can afford access to broadband
internet. Mobile phones, reaching almost four-fifths
of the world’s people, provide the main form of inter-
net access in developing countries. But even then,
nearly 2 billion people do not own a mobile phone,
and nearly 60 percent of the world’s population has no
access to the internet. The world’s offline population is
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Map O.1 The internet is more evenly spread than income

a. Based on national income, 2014

Source: World Bank. Data at http://bit.do/ WDR2016-MapO_1.

Note: Countries’ sizes are rescaled in proportion to national income and internet population. The darker the shade, the higher the national income (panel a; GDP at

market exchange rates) and the higher the internet population (panel b).

mainly in India and China, but more than 120 million
people are still offline in North America (figure O.5).
The digital divide within countries can be as high
as that between countries. Worldwide, nearly 21 per-
cent of households in the bottom 40 percent of their
countries’ income distribution don't have access to
a mobile phone, and 71 percent don’'t have access to
the internet. Adoption gaps between the bottom 40

percent and the top 60 percent and between rural
and urban populations are falling for mobile phones
but increasing for the internet. In Africa, the digital
divide across demographic groups remains consider-
able (figure 0.6, panel a). Women are less likely than
men to use or own digital technologies. Gaps are even
larger between youth (20 percent) and those more
than 45 years old (8 percent).
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Figure 0.5 The internet remains unavailable, inaccessible, and unaffordable to a
majority of the world’s population

a. ICT access by population b. A closer look at the world’s offline population
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The increased connectivity has had limited effect
in reducing information inequality. For example,
there are more contributions to Wikipedia from
Hong Kong SAR, China, than from all of Africa com-
bined, despite the fact that Africa has 50 times more
internet users.* The amount of information published
on the web, and its origin, often corresponds to what
one sees in the offline world as well. For instance,
85 percent of the user-generated content indexed
by Google comes from the United States, Canada,
and Europe, similar to the share of global scientific
journals originating in these countries. In fact, the
information produced and consumed in the digital
economy has little bearing on the number of users of
digital technologies. Given that nearly one-fifth of the
world’s population is illiterate, the spread of digital
technologies alone is unlikely to spell the end of the
global knowledge divide.

Countries that have bridged the digital-access
divide often face a new divide in digital capabilities.
In the European Union (EU), businesses are more
likely than citizens to use the internet to interact with
the government. Citizens use e-government mostly
for getting information and not for transacting with

government. And their use of e-government is highly
uneven—citizens in the top 20 percent of income in
the most connected EU country are 45 times more
likely to use e-services than those in the bottom 20
percent of income in the least connected EU coun-
try (figure O.6, panel b). Within countries, greater
e-government use by individuals is associated with
education, employment, urban residence, being male,
and broadband access.

How the internet promotes
development

Digital technologies have dramatically expanded
the information base, lowered information costs,
and created information goods. This has facilitated
searching, matching, and sharing of information and
contributed to greater organization and collaboration
among economic agents—influencing how firms
operate, people seek opportunities, and citizens inter-
act with their governments. The changes are not lim-
ited to economic transactions—they also influence
the participation of women in the labor force, the
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Figure 0.6 The digital divide in access is high in Africa, and the divide in capability is high in the

European Union
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ease of communication for people with disabilities,
and the way people spend their leisure. By overcom-
ing information barriers, augmenting factors, and
transforming products, digital technologies can make
development more inclusive, efficient, and innovative
(figure O7 and box 0O.2). Spotlight 1 in the full Report
explores the links between these three mechanisms
in the broader economic literature.

The internet promotes inclusion

Before the internet arrived, some transactions were
so expensive that a market for them did not exist.
Two types of transactions fall into this category.
First is when two parties to a potentially beneficial
transaction simply didn’t know about each other and
faced exorbitantly high search and information costs.
Second is when one party had a lot more information
than the other. In the economics literature, such situa-
tions are known as information asymmetries between
buyers and sellers, and in the absence of trust and
transparency, many transactions do not take place.

By reducing the cost of acquiring information
and making more information available transpar-
ently, digital technologies can make new transac-
tions possible.” Consider a poor farmer who cannot
access credit because the lender has no way to assess
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creditworthiness. Or a small firm that cannot connect
with a potential buyer in another country and does not
know whether to trust a new business partner. Or a
freelancer willing to perform small tasks for a fee. Or
a homeowner looking to rent her spare room to local
visitors. Or remote or marginalized population groups
who fall outside the reach of the services that gov-
ernments provide. In all these cases, a fundamental
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Box 0.2 e-commerce with Chinese characteristics: Inclusion, efficiency,

and innovation in Taobao villages

The dynamic growth and rapid spread of e-commerce
in China is best illustrated by the Shaji phenomenon.
The economy of Dongfeng village in Shaji town (Jiangsu
Province) shifted from pig farming in the 1980s to plastic
waste recycling in the 1990s. In 2006, a migrant from
the village returned to open an online shop to sell simple
furniture. His success encouraged other villagers to do
likewise, and by the end of 2010, the village had 6 board
processing factories, 2 metal parts factories, 15 logistics
and shipping companies, and 7 computer stores serving
400 households engaged in online sales throughout China
and even in neighboring countries. Shaji was one of the
first “Taobao villages”—named after an online shopping
platform run by the Alibaba Group—where at least 10 per-
cent of households are engaged in online commerce.? The
Taobao villages, and the rise of e-commerce in China more
generally, illustrate how the internet promotes inclusion,
efficiency, and innovation.

Inclusion. While the economies of China’s coastal urban
areas have grown rapidly over the last three decades, rural
and western parts of the country have lagged behind.
But China’s large investments in rural connectivity are
beginning to pay off. More than 90 percent of villages will
have fixed broadband access by the end of 2015. Online
commerce has allowed producers in towns and villages to
participate in the national and even global economy. At the
end of 2014, there were more than 70,000 merchants in
200 Taobao villages, and many more in other rural areas.
Most of the stores are small, with an average of 2.5 employ-
ees. About one-third of owners are female, and one-fifth
were previously unemployed. About 1 percent are persons
with disabilities. One of Alibaba’s top “netpreneurs,” con-
fined to a wheelchair after an accident, built a thriving
online livestock business.

Efficiency. Besides the Taobao e-commerce site for
consumers, Alibaba and other Chinese firms operate
business-to-business platforms. They facilitate intra- and
inter-industry trade in China’s already efficient production
sector, as well as exports. They also make it easier for for-
eign firms to sell in China. Consumers benefit from greater
selection and convenience on online retail sites. Online
trade has not only helped raise rural incomes but also
made shopping more efficient. Purchasing power in rural
areas is only about one-third that in cities, but the aggre-
gate consumption of China’s 650 million rural residents
is vast, contributing to the national goal of moving from
an export- and investment-driven economy to one that is
more consumption based. And the boom in online trade
has spawned numerous logistics companies that provide
quick delivery—sometimes by bicycle in towns and villages.

Innovation. Taobao and other e-commerce platforms are
examples of innovation generated by the economies of
scale that emerge when transaction costs drop drastically.
Since these platforms are highly automated, fees can be
kept low, and operations are often financed by advertising
alone. Some problems cannot easily be solved solely by
automation, such as creating trust in the market and pre-
venting fraud. Online ratings, escrow services, and conflict
resolution mechanisms address them. One of the most
valuable assets Alibaba and other e-commerce operators
accumulate is data. Each transaction contributes to better
knowledge about the economy and consumer behavior.
This information supports new business lines, such as
extending credit to small firms based on automated eval-
uations of creditworthiness. This can also advance financial
inclusion. In early 2015, for instance, Alibaba’s Ant Financial
teamed up with the International Finance Corporation to
expand credit to female entrepreneurs in China.

Sources: WDR 2016 team, based on information from the China State Information Center, China Association for Employment Promotion, and Alibaba

company reports.

a. http://www.alizila.com/report-taobao-villages-rural-china-grow-tenfold-2014.

information problem makes it difficult to make a
deal or a match. Mobile phone records, business-to-
business e-commerce, the sharing economy, online
reputation mechanisms, and digital identification sys-
tems all help to overcome these information barriers.
While they make the market more efficient, the big-
gest benefit seems to be their market creation effects:

expanding trade, creating jobs, and increasing access

to public services—and thus promoting inclusion.?

The internet promotes efficiency

Perhaps the largest impact has been on transactions
that existed before the arrival of the internet but are
now quicker, cheaper, or more convenient to carry out.
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This mechanism operates in two ways. First, the dra-
matic decline in the price of digital technologies has
led businesses and governments to replace existing
factors—labor and non-ICT capital—with ICT capital
and to automate some of their activities. Airlines use
online booking systems to fill planes. Supermarkets
substitute cashiers with automated checkout count-
ers. Manufacturers use real-time inventory and sup-
ply chain management systems. And governments
invest in information management systems and offer
online services for a wide range of tasks—from issu-
ing drivers’ licenses to filing taxes.

Second, digital technologies augment the factors
not substituted and make them more productive. They
help managers to better supervise their workers, poli-
ticians to monitor the service providers, and workers
to use technology to become more productive, thus
raising the returns to their human capital. By stream-
lining tasks and raising the productivity of existing
factors, the internet can greatly increase economic
efficiency across firms, workers, and governments.

The internet promotes innovation

The extreme case of efficiency is when transactions
are executed automatically, without human input,
and transaction costs fall to essentially zero. This is
the realm of the “new economy,” such as search or
e-commerce platforms, digital payment systems,
e-books, streaming music, and social media. The fixed
cost of building the platform may be large, but the
marginal cost of carrying out another transaction or
adding another user is tiny. This gives rise to increas-
ing returns to scale, which stimulate new business
models and provide a major advantage to online
firms competing with their offline counterparts. The
zero marginal cost attracts new sellers and buyers to
the firm’s platform, creating virtuous network effects,
where the benefit to a buyer increases as more sellers
join in, and vice versa. An auction site attracts more
bidders the more the sellers use it, and a search engine
learns and becomes more useful the more searches
are performed. Scale and zero marginal costs also
explain why many of the social network sites have
become the preferred vehicles for social mobilization
and political protests. By enabling almost frictionless
communication and collaboration, the internet can
support new delivery models, encourage collective
action, and accelerate innovation.

The 2016 WDR presents many examples of how
the internet promotes inclusion, efficiency, and
innovation. In the internet economy the three mecha-
nisms often operate together. So the one-to-one map-
ping in figure O7 simplifies a more complex reality.

OVERVIEW

Figure 0.8 Many digital transactions involve all three

mechanisms and a two-sided market
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Many internet businesses or services use a platform
or “two-sided market” model. The platforms match
buyers with sellers or a service user with a provider.
In a ride sharing service, the platform automatically
matches drivers and passengers (innovation), the
driver takes advantage of a flexible income-earning
activity not otherwise accessible (inclusion), and the
passenger benefits from greater convenience and
often lower prices (efficiency). Online crowdfunding,
job matching, room sharing, and music sites operate
similarly (figure O.8).

The dividends: Growth, jobs,
and service delivery

The benefits of digital technologies filter throughout
the economy (figure 0.9). For businesses, the internet
promotes inclusion of firms in the world economy by
expanding trade, raises the productivity of capital,
and intensifies competition in the marketplace, which
in turn induces innovation. It brings opportunities to
households by creating jobs, leverages human capital,
and produces consumer surplus. It enables citizens to
access public services, strengthens government capa-
bility, and serves as a platform for citizens to tackle
collective action problems. These benefits are neither
automatic nor assured, but in numerous instances
digital technologies can bring significant gains.
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Figure 0.9 How the three mechanisms apply to
businesses, people, and governments
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The internet can lead to more trade, better
capital use, and greater competition

The ICT sector is a fairly modest part of the overall
economy. Its share in GDP is around 6 percent in
OECD member countries and considerably less in
developing countries (figure O.10, panel a). In the
United States, home to 8 of the world’s 14 largest tech-
nology companies by revenue, the contribution of
the ICT sector to GDP is around 7 percent. The corre-
sponding number for Ireland is 12 percent—a country
that does not boast its own Silicon Valley, but attracts
many foreign firms through its competitive business
environment and favorable tax rates. In Kenya, which
hosts one of the largest ICT sectors in Africa, the value
added share of ICT services in GDP was 3.8 percent
in 2013.

The contribution of ICT capital to GDP growth
has been fairly constant over the past two decades.
In high-income countries, it has fallen from o0 per-
centage points in 1995-99 to 0.4 percentage points in
2010-14 (figure 0.10, panel b). In developing countries,
the contribution of ICT capital to GDP growth has
been fairly modest—around 15 percent of growth—
reflecting lower digital adoption. With rapid diffusion
of digital technologies into developing countries, this
number could rise in the future. In addition, the indi-
rect contributions of ICT capital to economic growth,
through improvements in total factor productivity
(TEP), could be large as well, although rigorous evi-
dence linking the two is still missing,

The rapid adoption of digital technologies in
the economy has meant that its benefits are widely
dispersed and its indirect growth impacts difficult
to estimate. Like energy or transport, the internet

has become an essential part of a country’s infra-
structure—and a factor of production in almost any
activity in a modern economy. Isolating the impact of
digital technologies is therefore difficult at an aggre-
gate level. Firm-level analysis provides a more reli-
able picture.® The internet enables many small firms
to participate in global trade, thus leading to more
inclusion; it makes existing capital more productive,
raising efficiency; and by stimulating competition, it
encourages innovation.

Expanding trade

The internet enables more products to be exported to
more markets, often by newer and younger firms. A
10-percent increase in internet use in the exporting
country is found to increase the number of prod-
ucts traded between two countries by 0.4 percent.
A similar increase in internet use of a country pair
increases the average bilateral trade value per prod-
uct by 0.6 percent.® Firms selling on eBay in Chile,
Jordan, Peru, and South Africa are younger than firms
in the offline markets.* In Morocco, rural artisans,
some of them illiterate, sell globally through the Anou
crafts platform. At the other end of the spectrum,
businesses trade on global e-commerce sites such as
Alibaba’s in an online market that could reach more
than US$6 trillion over the next five years. Online
platforms overcome trust and information problems
through feedback and rating systems and by offering
escrow and dispute resolution mechanisms. Easier
trade of intermediate products encourages further
“unbundling” of production processes, not just in
the markets for goods but also for services.”? Firms
in India, Jamaica, and the Philippines have captured
a share of these global markets for services that range
from traditional back-office services to long-distance
online tutoring.

Improving capital utilization

Perhaps the greatest contribution to growth comes
from the internet’s lowering of costs and thus from
raising efficiency and labor productivity in practi-
cally all economic sectors. Better information helps
companies make better use of existing capacity, opti-
mizes inventory and supply chain management, cuts
downtime of capital equipment, and reduces risk. In
the airline industry, sophisticated reservation and
pricing algorithms increased load factors by about
one-third for U.S. domestic flights between 1993 and
2007. The parcel delivery company UPS famously
uses intelligent routing algorithms to avoid left turns,
saving time and about 4.5 million liters of petrol per
year. Many retailers now integrate their suppliers in
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Figure 0.10 The size of the ICT sector and its contribution to GDP growth is still relatively

modest
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real-time supply chain management to keep inventory
costs low. Vietnamese firms using e-commerce had on
average 3.6 percentage point higher TFP growth than
firms that did not use it (figure O.11). Chinese car com-
panies that are more sophisticated users of the inter-
net turn over their inventory stocks five times faster
than their less savvy competitors. And Botswana and
Uruguay maintain unique ID and trace-back systems
for livestock that fulfill requirements for beef exports
to the EU, while making the production process more
efficient.

Advancing competition

When fully automated internet-based services drive
marginal transaction costs to zero, the consequences
for market structure are somewhat ambiguous. Low
marginal costs imply large economies of scale, which
favor natural monopolies. In the offline world, such
sectors—for example, electricity production—often
require some form of regulation to protect consumer
interests. But the characteristics of internet-based
services could also encourage competition. Price-
comparison websites, for example, should reduce
prices for consumers, even though the evidence
shows that price dispersion on the internet persists,
in part because companies are getting better at price
discrimination—offering different prices to different

Figure O.11 Vietnamese firms using
e-commerce have higher TFP growth,
2007-12
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consumers based on search history, geographic loca-
tion, or other information collected about buyers.

The internet can also facilitate market entry. Inter-
net firms can start and scale up quickly with relatively
little staffing or capital investment. Cloud comput-
ing—the leasing of computing and data storage

= All other factors

Developing countries
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services—reduces startup costs and allows firms to
add capacity as the need arises, which also reduces
risk to investors. Although many internet firms seem
to operate in separate markets, most if not all com-
pete with offline firms. Instant messaging apps com-
pete with telecoms, search engines and social media
sites compete with traditional media for advertising
revenue, e-commerce firms compete with brick-and-
mortar firms, and mobile money competes with tra-
ditional banks. Innovations triggered by this online-
offline competition generally benefit consumers,
especially when offline markets are distorted. Trans-
port service companies such as Uber, Lyft, Olacabs,
and Didi-Kuaidi Dache have disrupted taxi markets
that tend to be overregulated with restricted entry and
high prices. Similarly, TransferWise and Xoom have
reduced regulatory rents in the financial sector and
cut the prices of international currency transfers by up
to 90 percent. In Uganda, eKeebo allows independent
or amateur chefs to provide and share home-cooked
meals, circumventing restaurant licenses.

The internet supports job creation and
makes workers more productive

People have an enormous desire to communicate
and connect. The personal welfare gain from having
access to digital technology is clearly great. Does it
also increase people’s economic opportunities? People
certainly use mobile phones and the internet more
for social purposes than for professional ones. But an
emerging literature also indicates that people realize
tangible economic benefits. Quantifying these benefits
is difficult, but qualitative evaluation of the evidence
shows that benefits accrue most to those already better
off (table O.1). Those who have the skills to leverage

technology will have an advantage. But even the poor
benefit to some extent through indirect job creation
and better access to work and markets. As governments
and the private sector get better at tailoring digital ser-
vices to the poor, those gains will likely increase.

Creating jobs

The number of direct jobs created by digital technol-
ogies is fairly modest, but the number enabled by it
can be large. In developing countries, the ICT sector
accounts for only about 1 percent of the workforce on
average: less than 0.5 percent in Bolivia and Ghana,
and just under 2 percent in Colombia and Sri Lanka.
In OECD countries, about 3-5 percent of the employ-
ment is in this sector. Instagram, a photo sharing app,
had just 13 employees in 2012 when it was bought by
Facebook for USs1 billion. Facebook had 5,000 employ-
ees at the time—compared with 145,000 at Kodak at its
peak in photographic film in the 1990s. Yet Facebook’s
market value is several times what Kodak’s was back
then. ICT jobs, however, tend to pay well, and each
high-tech job generates 4.9 additional jobs in other
sectors in the United States.* In Kenya, the M-Pesa
digital payment system creates additional income
for more than 80,000 agents. And China’s State Infor-
mation Center estimates that the recent boom in the
country’s e-commerce sector has created 10 million
jobs in online stores and related services, about 1.3
percent of the country’s employment. New opportu-
nities for entrepreneurship and self-employment are
also growing rapidly in the digital economy.

The internet’s ability to reduce transaction costs
increases opportunities for people who face barriers
in finding jobs or productive inputs. This promotes
inclusion for women, for persons with disabilities,

Table O.1 Benefits of digital technologies for workers and consumers: A scorecard

Impact so far Potential impact
Channel Poor Nonpoor Poor Nonpoor
Creating jobs
In the ICT sector and occupations Negligible L Negligible L
In sectors that use ICT L M L M
Increasing worker productivity
Increasing returns to human capital L
Connecting people to work and markets M
Increasing consumer surplus M

Source: WDR 2016 team.

Note: Poor refers to the bottom 20 percent of the welfare distribution. The differential impact summarizes the discussion in chapter 2 in the full Report and is a
qualitative assessment of the evidence. ICT = information and communication technologies; L = low; M = medium; H = high.
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Box 0.3 Bridging the disability divide through digital technologies

Over 1billion people around the world have disabilities, and
80 percent of them live in developing countries. Persons
with disabilities face barriers to communicate, interact,
access information, and participate in civic activities.
Digital technologies are helping overcome some of these
barriers. Technology enables multiple means of commu-
nication—voice, text, and gestures—to access information
and engage with others. Voice recognition, magnification,
and text-to-speech functionality benefit persons with
visual, cognitive, learning, and mobility disabilities. Short

Source: Raja 2015, for the WDR 2016.

and for people in remote areas (box O.3). Impact out-
sourcing brings internet-based jobs to the poor and
vulnerable. The government of the Indian state of
Kerala set up the Kudumbashree project to outsource
information technology services to cooperatives of
women from poor families; 9o percent of the women
had not previously worked outside the home. Sama-
source and Rural Shores link clients in the United
States and the United Kingdom with workers in
Ghana, Haiti, India, Kenya, and Uganda. Of global
online workers on the Elance freelancing platform,
part of Upwork, 44 percent are women, and many
wish to balance work and family life. Among respon-
dents to a survey of online workers for this Report,
the ability to work flexible hours from home is con-
sidered the greatest advantage of online work.

Increasing labor productivity

For the economy as a whole, the most profound
impact of the internet on individuals is that it makes
workers more productive. By handing off routine and
repetitive tasks to technology, workers can focus on
activities with higher value. Judicious use of massive
open online courses (MOOCs) or online teaching
tools like Khan Academy lets teachers spend more
time fostering discussion and working with students
who fall behind. Researchers can dedicate more
time thinking and innovating rather than searching
for information or duplicating other people’s work.
Managers can work more easily with teams across
borders. These benefits are largest for the higher
skilled. In fact, there has never been a better time to
be a high-skilled worker, as the returns to education

message service (SMS), instant messaging, telephone relay,
and video captions reduce communication barriers for
persons with hearing and speech disabilities. Hands-free
navigation and gesture-controlled interfaces assist persons
with severe mobility impairments in using digital devices.
But the mere existence of technology is an insufficient
condition to bridge the gaps in the socioeconomic inclu-
sion of persons with disabilities. A supportive ecosystem
is needed to drive the implementation of accessible digital
technologies.

remain high—almost 15 percent for an additional year
of tertiary education in developing countries.

The biggest gains from digital technologies for the
poor are likely to come from lower information and
search costs. Technology can inform workers about
prices, inputs, or new technologies more quickly and
cheaply, reducing friction and uncertainty.> That can
eliminate costly journeys, allowing more time for
work and reducing risks of crime or traffic accidents
(box O.4).1®

Using technology for information on prices, soil
quality, weather, new technologies, and coordination
with traders has been extensively documented in
agriculture (see sector focus 1 in the full Report). In
Honduras, farmers who got market price information
via short message service (SMS) reported an increase
of 12.5 percent in prices received.”” In Pakistan, mobile
phones allow farmers to shift to more perishable but
higher return cash crops, reducing postharvest losses
from the most perishable crops by 21-35 percent.”®
The impacts of reduced information asymmetries
tend to be larger when learning about information
in distant markets or among disadvantaged farmers
who face more information constraints.”

Increasing the consumer surplus

Where the internet has led to a full automation of
services, many jobs have been lost—few travel agents,
booksellers, or music store employees are left. But
these same dynamics have been a boon to consum-
ers. There are new digital goods and services—such
as e-books, digital music, and search engines. And the
internet has transformed existing ones—such as taxi

15
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Box 0.4 Digital dividends and the bottom billion

The poor benefit from digital technologies, but only
modestly in relation to the true potential. Nearly 7 of 10
people in the bottom fifth of the population in developing
countries own a mobile phone, improving their access to
markets and services. In rural Niger, agricultural price infor-
mation obtained through mobile phones reduces search
costs by 50 percent.?In rural Peru, access to mobile phones
boosted household real consumption by 11 percent between
2004 and 2009, reducing poverty by 8 percentage points
and extreme poverty by 5.4 percentage points.?

The poor can benefit from digital technologies even when
they don’t own a mobile phone or a computer. For exam-
ple, a digital ID, by giving millions of poor people an official
identity, increases their access to a host of public and private
services. In Narma Dih—a village in Bihar, India, with no
electricity or all-weather roads—poor farmers benefit from
digitally enabled agricultural extension services from Digital
Green, an NGO (nongovernmental organization) that trains
farmers using locally produced how-to videos.

Yet the poor are capturing only a modest share of
the digital dividends. While a majority of the poor have
a mobile phone, they can’t access or afford the internet.
In Latin America, fewer than 1in 10 poor households is

Source: WDR 2016 team.

a. Aker and Mbiti 2010.

b. Beuermann, McKelvey, and Vakis 2012.

¢. Chomitz 2015.

d. Spada and others 2015; Berdou and Lopes 2015.

and hospitality services, health, education, and retail.
This has increased the variety of goods and services
available, including those for leisure. The internet
thus enhances consumer welfare, but in ways that are
hard to measure.

People’s perceptions are that digital technologies
have certainly made them better off. In 12 countries
surveyed in Africa, 65 percent of people believe that
their family is better off because they have mobile
phones, whereas only 20 percent disagree (14.5 per-
cent not sure).>* And 73 percent say mobile phones
help save on travel time and costs, with only 10 per-
cent saying otherwise. Two-thirds believe that having
amobile phone makes them feel more safe and secure.

Some studies have attempted to quantify the
economic value of these gains. A McKinsey survey
of consumers in France, Germany, the Russian Fed-
eration, Spain, the United Kingdom, and the United
States in 2010 found that a household is willing to pay

connected to the internet. In the Central African Republic,
one month of internet access costs more than 1.5 times the
annual per capita income. Even mobile phones are expen-
sive: the median mobile phone owner in Africa spends over
13 percent of her monthly income on phone calls and text-
ing. And many poor lack the basic literacy and numeracy
skills needed to use the internet. In Mali and Uganda, about
three-quarters of third-grade children cannot read. In
Afghanistan and Niger, 7 of 10 adults are illiterate.

In advanced economies the poor face the prospects
of stagnant wages and fewer opportunities, as they are
increasingly forced to compete with those displaced by
automation. Digital technologies can also exacerbate
socioeconomic disparities. For example, the internet voting
on municipal budget proposals in the state of Rio Grande
do Sul in Brazil and citizen engagement initiatives such as
Uganda’s U-report show that the new users are more likely
to be male, young, university educated, and wealthy—those
already better off before the internet’s advent.

Rapid technological progress will increasingly enable
the poor to afford and use many digital services. But their
ability to reap dividends from these investments will be
largely determined by providing the analog complements.

an average of US$50 a month for services it now gets
for free on the internet. Time-use data in the United
States suggest that the median individual gains more
than US$3,000 annually from the internet. In Estonia,
digital signatures saved 20 minutes per transaction.
And a study of the time costs of searching for infor-
mation shows that the average online search tends
to be 15 minutes faster, the results are more accurate
and relevant, and the experience more enjoyable than
offline search in a library. On average, people might
realize a consumer surplus as high as US$500 a year
from such services, adding up to vast benefits when
aggregated over all users.

The internet can make governments more
capable and responsive

Governments provide services that are typically
nontradable, often lack scale, and are not subject to
market competition. Raising efficiency in the public



sector is thus challenging, and one might expect
the internet to bring large benefits in public service
provision. There are indeed many examples where
the internet has raised the capabilities of the public
sector. Better tools for communicating with citizens
and providing information also allow greater partici-
pation—through inclusion in government assistance
programs, or feedback to and monitoring of public
officials. And the internet helps citizens to connect
online and organize for collective action in order to
put pressure when government performance falls
short of people’s expectations.

Expanding participation

Lack of identity is an impediment for poor people to
exercise their basic democratic and human rights.
Where civil registration systems are weak or non-
existent, many of the poor are simply not counted.
Digital identification can help overcome barriers
to participation. Many countries have introduced
general-purpose digital identity (ID) schemes or
specific systems for elections or to manage postcon-
flict transfers—with numerous benefits, including
making the public sector more efficient. Nearly 900
million Indians have been issued digital IDs in the
past five years, which they are using to open bank
accounts, monitor attendance of civil servants, and
identify recipients of government subsidies. Nigeria’s
e-ID revealed 62,000 public sector “ghost workers,’
saving USs1 billion annually. But the most important
benefit may be in better integrating marginalized or
disadvantaged groups into society.

Digital technologies also enable the poor to vote
by providing them with robust identification and
by curtailing fraud and intimidation through better
monitoring. Mobile phones enable citizens to report
instances of violence and voter intimidation, improv-
ing electoral participation. In Mozambique, SMS
messages allowed citizens to report electoral irregu-
larities and increased voter turnout by 5 percentage
points.* Ushahidi and Uchaguzi are crowdsourced
applications that report and map election violence
in Kenya. By multiplying the sources of information,
the internet can reduce the risk of media capture and
make censorship difficult.

Improving public sector capability

The internet raises efficiency and productivity
through automation and data-driven management.
Almost all countries have tried to automate tax and
customs administration, as well as budget preparation,
execution, and accounting. Results have been mixed.
E-filing reduces tax compliance costs, and one-stop
computerized service centers and online portals have
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improved service efficiency. E-procurement helped
India and Indonesia inject more competition into the
process by increasing the probability that the win-
ning bidder comes from outside the project’s region.
This also improved the quality of infrastructure. But
a majority of public sector digital technology projects
fail to achieve the project objectives, resulting in con-
siderable fiscal waste.*

Digital technologies can also improve management
by monitoring the performance of workers. A small but
growing impact evaluation literature reports generally
positive effects of technology-based monitoring on
worker absenteeism when combined with other insti-
tutional reforms.” In Uganda, where teacher absen-
teeism is estimated at 27 percent, head teachers use
mobile phones to record attendance and transmit data
to a central database that generates weekly reports.
Combined with incentive pay for teachers tied to atten-
dance, the program reduced absenteeism by 11 percent-
age points. The internet also provides real-time data for
better planning and management of service facilities.
In Ghana, Kenya, Tanzania, and Zambia, health work-
ers use mobile phones to report counterfeit drugs and
stock-outs. Aggregated in a central database and geo-
graphically mapped, this information helps adminis-
trators address drug and equipment shortages.

Providing citizens the opportunity to give specific
feedback quickly has helped improve performance in
many instances. Mobile-phone apps like SeeClickFix
and FixMyStreet in the United States and the United
Kingdom let users report potholes, graffiti, and illegal
dumping. Governments can report back on fixes, clos-
ing the feedback loop. Internet call centers enabling
citizens to report problems and track the status of
their requests are now standard in Barcelona, Buenos
Aires, Muscat, Rio de Janeiro, Seoul, and Ulaanbaatar,
to name a few cities. The Nairobi water company uses
MajiVoice, and one of the electricity supply com-
panies in the Dominican Republic, EDE Este, uses a
similar system to receive complaints, track their reso-
lution through an automated workflow, and regularly
update citizens on progress. When implemented well,
citizens eagerly take up the opportunity to give feed-
back, and resolution time declines (see figure O.12).

Advancing voice

Governments, particularly those in digitally advanced
countries like Estonia, the Republic of Korea, and
Singapore, are beginning to take advantage of data
analytics and digital platforms for faster, more
informed, and integrated policy making. The internet
also opens new avenues for participatory democracy.
Iceland has experimented with crowdsourcing its
constitution, and Brazil and Estonia have explored

17
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participatory lawmaking. By dramatically lowering
the cost of communication and coordination, social
media can overcome the traditional barriers to citizen
collective action. A growing empirical literature has
also shown that cellphones and the use of Twitter and
Facebook aided protests during the Arab Spring in the
Arab Republic of Egypt,* antiwar demonstrations in
the United States,® and citizen mobilization across
Africa*®

Figure 0.13 Without strong analog complements,

opportunities

may turn into risks
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The risks: Concentration,
inequality, and control

So, the internet can be an effective force for develop-
ment. But as the Report documents, the benefits too
often are not realized, and the internet sometimes
makes persistent problems worse. Why? The key
insight is that for complex occupations, business
activities, or public services, the internet usually can
make only a portion of tasks cheaper, more efficient,
or more convenient through automation. Another
portion still requires capabilities that humans possess
in abundance but computers do not. Many traditional
tasks of an accountant or bank teller are now auto-
mated, such as making calculations or processing
withdrawals. Others require complex reasoning or
socioemotional skills, such as designing tax strategies
or advising clients. Likewise, many public services
involving provision of information or routine permis-
sions can be automated. But others, such as teaching
or policing, need a high degree of human discretion,
tacit knowledge, and judgment.

Many problems and failures of the internet sur-
face when digital technology is introduced but the
important analog complements remain inadequate.
What are these complements? The main ones are
regulations that ensure a high degree of competition,
skills that leverage technology, and institutions that
are accountable (figure 0.13).

* When the internet delivers scale economies for
firms but the business environment inhibits com-
petition, the outcome could be excessive concen-
tration of market power and rise of monopolies,
inhibiting future innovation.

* When the internet automates many tasks but
workers do not possess the skills that technology
augments, the outcome will be greater inequality,
rather than greater efficiency.

* When the internet helps overcome information
barriers that impede service delivery but govern-
ments remain unaccountable, the outcome will be
greater control, rather than greater empowerment
and inclusion.

The interplay between internet investments and
reforms in complementary areas is at the core of pol-
icy debates about technology impacts. A 2008 study
by Claudia Goldin and Lawrence Katz,*” drawing on
earlier work by Jan Tinbergen, framed these dynam-
ics in the labor market as a “race between education
and technology.” As technology progresses, some
skills become obsolete. Workers must acquire new
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skills that help them become more productive with
the help of that technology. Adjustment takes time
and will be painful for many, but this is how econo-

Figure 0.14 Factors explaining the lower adoption of
digital technologies by businesses

mies progress. The sections that follow discuss risks Vested
and complements in the private sector, in labor mar- interests
kets, and in the public sector.
Regulatory
uncertainty

Analog
economy

Growing concentration: The nexus
between regulations and technology

One of the main mechanisms for the internet to pro-
mote economic growth is competition. Information
flows increase and speed up so that customers have

Digital
economy
(4-5% of GDP; 1-2% of jobs)

Digital
monopoly

more choice and can compare prices more easily.
Firms that use technology more effectively will do
well and force others to follow suit. There is consid-
erable evidence that this is happening throughout the
economy, but three potential problems could emerge.

First, while the internet has spread quickly in the
private sector of some countries, adoption among
non-ICT firms has been slow in other countries.
Larger, fast-growing, skill-intensive, export-oriented,
and urban firms tend to use digital technologies
more. The causes of these differences are not well
understood. Differences in adoption rates may simply
reflect differences in income, sector characteristics,
and management capabilities, but they could also be
due to barriers to adoption (figure 0.14). One possibil-
ity is high import duties for digital goods and services
in some countries. Another is market distortions
and protections that allow firms to maintain profits
without threats from more innovative entrants. For
example, firms in Mexico that faced competition
from China increased the number of computers per
employee and became twice as likely to use the inter-
net for purchasing as those that didn't face significant
competition.

Second, when online businesses enter the turf of
their offline counterparts, disruption can be great,
and regulators are often unsure whether or how to
react. Recently, “on-demand economy” firms Uber
and Airbnb have challenged established taxi and
hotel industries. Their platform business model is
scalable and global and has spawned numerous local
imitators. In cities from Paris to Delhi to Beijing,
the reaction has been a scramble by offline incum-
bents to keep these new competitors out, usually by
appealing to regulators to enforce established sector
regulations such as the knowledge of the city (in the
case of London cabbies) or insurance requirements.
This can be a valid appeal when regulations protect
public safety and ensure minimum service levels. But
these new models often succeed because they enter
heavily distorted markets with virtual monopolies

Source: WDR 2016 team.

or oligopolies. The risk of allowing underregulated
entrants into a market must therefore be weighed
against the benefits to consumers from lower prices
and greater convenience.

The third potential risk comes from the dominant
position of many online platforms and internet inter-
mediaries. Economic history shows that firms are
tempted to exploit a dominant position. Large inter-
net firms may be no exception. The economics of the
internet favor natural monopolies,?® and some plat-
forms now dominate their markets. They enjoy such
high profits that they can quickly capture new mar-
kets by buying out competitors or developing a rival
service; local startups, including those in developing
countries, are left with tiny niche markets. Some of
the biggest internet firms now face scrutiny from
regulators. Google, which captures almost one-third
of global digital advertising revenue,” has been inves-
tigated for preferential placement of its own prod-
ucts, exploiting third-party content, and exclusionary
practices in its placement of advertising.** Amazon,
the largest sales platform for book publishers, has
used its market power to enforce its pricing policies.
Safaricom, operating the M-Pesa payment system,
resisted the entry of competing service providers.
The vast amount of identifiable personal information
that many of these companies collect raises further
challenges (box O.5).

It is too early to tell whether these problems will
diminish the overall economic benefits from the
internet or be mitigated by the sector’s low entry costs
and rapid technological change. Consumers have
generally benefited from the internet-based busi-
ness models of existing and new firms. Markets are
extremely dynamic, so many advantages from scale
or moving first may be temporary. And greater size
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Box 0.5 What Facebook “Likes” reveal—the convenience-privacy

trade-off

When economists such as George Stigler and Richard
Posner wrote about privacy and economics in the early
1980s, they raised many issues debated today, but at that
time the “storage and retrieval of information, and its accu-
rate dissemination, [were] often extremely expensive.”
Today, an enormous collection of identifiable information is
making service delivery more efficient and more relevant.
Service providers can better target or price their products
based on known characteristics and preferences. Search
engines provide more relevant search results. Health and
auto insurers can better price premiums with verifiable
information about exercise or driving behavior. And gov-
ernments can use data systems to reduce the bureaucratic
burden for citizens. In Estonia’s e-government system,
citizens never have to provide the same information twice.

The problem is that few people know how these large
amounts of data are collected and used—and who controls
them. Users are not always aware of and providers often
don’t tell what information is collected. The secret snoop-
ing by governments can be for legitimate law enforcement
reasons, but sometimes violates laws and rights, as the
Edward Snowden revelations about spying by the security
agencies of the United States, the United Kingdom, and
others have shown. A consequence has been a new “data
nationalism,” where countries are demanding that data
about their residents be stored within their territory or
favoring domestic technology that may be inferior or more
expensive, but is trusted more.

Data collectors often sell the data to others. One data
broker assembled an average of 1,500 pieces of informa-
tion about more than half a billion consumers worldwide
from information people provided voluntarily on various
websites. But even easily accessible data such as Facebook
“Likes” can predict sensitive characteristics including
“sexual orientation, ethnicity, religious and political views,
personality traits, intelligence, happiness, use of addictive
substances, parental separation, age, and gender.”® And
smartphone sensors can infer a user’s “mood, stress levels,
personality type, bipolar disorder, demographics (e.g., gen-
der, marital status, job status, age), smoking habits, overall
wellbeing, progression of Parkinson’s disease, sleep pat-
terns, happiness, levels of exercise, and types of physical
activity or movement.”

The risks? Cybercrime such as identity theft when data
stored insecurely fall into the wrong hands. Discrimination
when customers are charged a higher premium or inter-
est rate, or denied a job based on erroneous information
they can’t easily correct. Persistence of dated information
that denies protection from embarrassing but irrelevant
information or a second chance, which prompted Europe’s
“right to be forgotten” ruling. And perhaps most impor-
tant, reduced trust and thus suboptimal use of the internet.
These concerns vary across societies. Fifty-eight percent of
Nigerians and 57 percent of Indians believe private infor-
mation on the internet is very secure, but only 18 percent of
French and 16 percent of German respondents do.¢

Sources: WDR 2016 team, based on Peppet 2014; Castro 2013; Economist 2014; Kosinski, Stillwell, and Graepel 2013.

a. Posner1981.

b. Kosinski, Stillwell, and Graepel 2013.

. See Peppet (2014) for individual references.
d. CIGl and Ipsos 2014.

allows large firms to provide services and products at
low cost or free of charge, and their high profits fuel
investments in research and development (R&D). At
the same time, it is clear that competition and market
structure on the internet are in many ways not so dif-
ferent from the offline world. Policies need to ensure
that all innovative companies can enter markets and
compete on equal terms. Otherwise, the economic
performance between firms of different size and in
different countries could diverge further and contrib-
ute to similarly divergent performance of national
economies.

Rising inequality: The race between skills
and technology

If the internet and related technologies promote
growth, how are the gains shared in the labor market?
While digital technologies raise productivity and
enhance overall welfare, labor market disruptions
can be painful and can result in higher inequality.
Global trends provide some indication. One is that
the share of national income that has gone to labor,
especially routine labor, has fallen quite sharply
in many developing countries—though Brazil and
Ukraine are exceptions (figure 0.15). Inequality has



Figure 0.15 Labor shares of national
income are falling in many countries,
including some developing countries
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Figure 0.16 Falling labor shares in national income

are associated with rising inequality
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increased more where this shift in incomes toward
capital and away from labor has been higher (figure
0.16). A number of recent studies have linked techno-
logical change to this rising inequality (see chapter 2
in the full Report).

A related trend is the polarization—or “hollow-
ing out”—of the labor market, not only in advanced
economies, but increasingly also in many developing
countries. The share of employment in high-skilled
occupations is up, as is the share of low-skilled jobs.
The share of middle-skilled employment, in contrast,
is down in most developing countries for which
detailed data are available (figure O.17). And these
types of jobs are often near the top of the income
distribution in low-income countries, as in Africa.
A notable exception to these global trends is China,
where growing mechanization in agriculture has led
to a (perhaps temporary) increase in routine, mid-
level labor. Exceptions also include some countries
rich in natural resources and commodity exporters,
which include several countries in Central Asia and
Latin America.

What explains all this? Machines can increasingly
perform routine tasks more quickly and cheaply than
humans, and much of what is considered nonroutine
today—such as translation, insurance underwriting,
or even medical diagnostics—computers might do
just as well tomorrow. Unlike previous technolog-
ical transformations such as the mechanization of
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Figure 0.17 The labor market is becoming more polarized in many developing countries
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Note: The figure displays changes in employment shares between circa 1995 and circa 2012 for countries with at least seven years of data. The classification follows Autor 2014. High-skilled
occupations include legislators, senior officials and managers, professionals, and technicians and associate professionals. Middle-skilled occupations comprise clerks, craft and related
trades workers, plant and machine operators and assemblers. Low-skilled occupations refer to service and sales workers and elementary occupations. For more details see figure 2.15 in

the full Report.

agriculture or the automation of manufacturing, the
internet affects well-paying white-collar jobs even
more than blue-collar jobs.

Some mid-level workers will have additional skills
that allow them to switch to better-paid nonroutine
occupations in which technology tends to augment
human capital and make skilled workers more pro-
ductive. These workers will gain from technological
disruption. In developing countries, returns to educa-
tion are highest among those with tertiary education,
and they are higher and rising faster in ICT-intensive
occupations.? Those who do not have such skills will
need to seek work in lower-skilled, nonroutine occu-
pations, such as janitorial services, hospitality, or per-
sonal care. Demand for such services could increase,
but perhaps not enough to prevent downward wage
pressure as the available workforce in these sectors
grows. These dynamics are consistent with the rising
returns to education and income inequality we see in
many countries.

The implications for developing countries depend
on the pace of technological disruption. The share of
occupations that could experience significant auto-
mation is actually higher in developing countries

than in more advanced ones, where many of these
jobs have already disappeared (figure 0.18). But it will
likely take longer in lower-income countries. Most
of them are still fairly low-tech, with only about one-
third of urban jobs in a sample of developing coun-
tries using any ICTs at work. And wage rates are still
low, with a larger share of manual nonroutine labor,
so investments in technology will be less profitable
for firms. This does not mean, however, that lower-
income countries need not pay attention to these
trends. Most important, even without significant
employment shifts, the nature of jobs is changing
toward skills that remain hard for technology to emu-
late: that is, advanced cognitive and socioemotional
skills. The policy response, besides rethinking social
protection systems, is better and more responsive
education and training—areas where reforms take
many years to pay off.

It is important to keep in mind the historical per-
spective that job displacement and job losses from
technological change are an integral part of economic
progress. It is precisely rising productivity—as tech-
nology replaces some human labor but augments the
skills of remaining and new workers—that generates
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Figure 0.18 From a technological standpoint, two-thirds of all jobs are susceptible to automation
in the developing world, but the effects are moderated by lower wages and slower technology

adoption
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growth and frees human and financial resources
for deployment in sectors with higher returns. It
also reduces the need for humans to do physically
hard, repetitive, or dangerous work. Such trends will
be welcome in countries that are rapidly aging or
where the population is declining, or in professions
where skills are in short supply. Telemedicine and
automated diagnostics, for instance, allow medical
experts to serve many more people, even remotely in
areas with a shortage of doctors.

And fears of “technological unemployment” go
back to the industrial revolution. Even such think-
ers as the economist John Maynard Keynes and the
writer Isaac Asimov submitted to this fallacy. Keynes,
in the 1930s, predicted 15-hour workweeks by the
end of the 20th century, and Asimov, in a 1964 essay,
expected that one of the most pressing problems for
humanity by 2014 would be boredom “in a society of
enforced leisure.” Yet over the centuries, economies
have adapted to massive changes in labor markets—
the largest by far, being the shift out of agriculture. In
1910, there were 12 million farmworkers in the United
States. One hundred years later, there were only
700,000 in a population more than three times larger.
Still, nobody can predict the full impact of techno-
logical change in coming decades, which may be
faster and broader than previous ones. What is clear,
however, is that policy makers face a race between

technology and education, and the winners will be
those who encourage skill upgrading so that all can
benefit from digital opportunities.

Engendering control: The gap between
institutions and technology
The internet was expected to usher in a new era of
accountability and political empowerment, with
citizens participating in policy making and forming
self-organized virtual communities to hold gov-
ernment to account. These hopes have been largely
unmet. While the internet has made many govern-
ment functions more efficient and convenient, it has
generally had limited impact on the most protracted
problems—how to improve service provider account-
ability (principal-agent problems) and how to broaden
public involvement and give greater voice to the poor
and disadvantaged (collective action problems).
Whether citizens can successfully use the internet
to raise the accountability of service providers depends
on the context. Most important is the strength of
existing accountability relationships between policy
makers and providers, as discussed in the 2004 World
Development Report, Making Services Work for Poor People.
An examination of seventeen digital engagement ini-
tiatives for this Report finds that of nine cases in which
citizen engagement involved a partnership between
civil society organizations (CSOs) and government,
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Table 0.2 Classifying the digital citizen engagement cases

CSO partners Impact
Additional offline with Collective Government
Case Location mobilization government feedback |Citizen uptake | response
Por Mi Barrio Uruguay v v 0
| Change My City India v v 0
Lungisa South Africa v v 0
Pressure Pan Brazil v v Q M
Rappler Philippines v v v Q M
Change.org World v v Q M
U-report Uganda v v v Q L
Huduma Kenya L L
Daraja Maji Matone Tanzania v L L
FixMyStreet Georgia v L L
Check My School Philippines v v L L
Barrios Digital Bolivia L L
e-Chautari Nepal L L
| Paid a Bribe India v M L
Mejora Tu Escuela Mexico L L
Karnataka BVS India L L
Sauti Za Wananchi Tanzania v L L

Source: WDR 2016 team, based on Peixoto and Fox 2015, for the WDR 2016.
Note: Examples are arranged by degree of government response. CSO = civil society organization. L = low; M = medium; H = high.

three were successful (table O.2). Of eight cases that
did not involve a partnership, most failed. This sug-
gests that, although collaboration with government
is not a sufficient condition for success, it may well
be a necessary one. Another ingredient for success is
effective offline mobilization, particularly because
citizen uptake of the digital channels was low in most
of the cases. For example, Maji Matone, which facil-
itates SMS-based feedback about rural water supply
problems in Tanzania, received only 53 SMS messages
during its first six months of operation, far less than
the initial target of 3,000, and was then abandoned.
Political participation and engagement of the poor
has remained rare, while in many countries the inter-
net has disproportionately benefited political elites
and increased the governments’ capacity to influence
social and political discourse. Digital technologies
have sometimes increased voting overall, but this has
not necessarily resulted in more informed or more
representative voting. In the Brazilian state of Rio

Grande do Sul, online voting increased voter turnout
by 8 percentage points, but online voters were dis-
proportionately wealthier and more educated (figure
0.19). Even in developed countries, engaging citizens
continues to be a challenge. Only a small, unrepresen-
tative subset of the population participates, and it is
often difficult to sustain citizen engagement. There
is no agreement among social scientists on whether
the internet disproportionately empowers citizens or
political elites, whether it increases polarization, or
whether it deepens or weakens social capital, in some
cases even facilitating organized violence.

The use of technology in governments tends to be
successful when it addresses fairly straightforward
information and monitoring problems. For more
demanding challenges, such as better management of
providers or giving citizens greater voice, technology
helps only when governments are already responsive.
The internet will thus often reinforce rather than
replace existing accountability relationships between



governments and citizens, including giving govern-
ments more capacity for surveillance and control (box
0.6). Closing the gap between changing technology
and unchanging institutions will require initiatives
that strengthen the transparency and accountability
of governments.

Making the internet
universal, affordable,
open, and safe

First-generation ICT policies involving market
competition, private participation, and light-touch
regulation have led to near-universal access and
affordability of mobile telephony, but have so far been
less successful in spreading internet services. Much
of the explanation lies in continued policy failures
such as regulatory capture, troubled privatizations,
inefficient spectrum management, excessive taxation
of the sector, and monopoly control of international
gateways. At the same time the absence of global con-
sensus in dealing with the next-generation issues—
such as privacy, cybersecurity, censorship, and inter-
net governance—is resulting in more circumspect
and diverse approaches to regulating the internet
(box O7 and figure O.20).

Supply-side policies: Availability,
accessibility, and affordability

A useful framework for analyzing supply-side ICT
policies is to consider the value chain that stretches
from the point where the internet enters a country
(the first mile), passes through that country (the mid-
dle mile) to reach the end user (the last mile), and cer-
tain hidden elements in between (the invisible mile).

* The first mile can be improved by liberalizing the
market for satellite dishes and eliminating monop-
oly status over the international gateway and cable
landing stations.

* Strengthening the middle mile involves liberalizing
the market for building and operating backbone
networks, encouraging open access to the incum-
bent’s network, requiring all major infrastructure
programs (such as roads, railways, pipelines, and
energy distribution) to include provision for an
optical fiber link, setting up internet exchange
points, and creating local caches for frequently
used content.

» Government policies can encourage the provision
of last mile connectivity by permitting competing
facilities, especially for intermodal competition
(between cable, wireless, and digital subscriber

OVERVIEW

Figure 0.19 Internet voting can increase voter

participation but can be biased toward more

privileged groups
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line), and mandating the incumbent to make local
access lines available to competitors at wholesale
prices (local loop unbundling).

* The most critical portion of the invisible mile
involves spectrum management, which requires
increasing the amount of spectrum available,
ensuring competitive access, encouraging sharing
of essential facilities, such as radio masts, and liber-
alizing the market for spectrum resale.

In addition to pure ICT policies, almost everything
that the private sector, citizens, or governments do on
the internet requires some essential building blocks
(box 0.8).

Demand-side policies: Open and safe
internet use

The challenges facing internet stakeholders today are
as much about how networks are used (demand) as
how they are built (supply). Global interconnected-
ness introduces new vulnerabilities in areas where
coordination mechanisms are weak, still evolving, or
based on nongovernment models. Threats to cyber-
security, and censorship are undermining confidence
and trust in the internet and increasing costs to busi-
nesses and governments, resulting in economic losses


http://bit.do/WDR2016-FigO_19

26

WORLD DEVELOPMENT REPORT 2076

Box 0.6 Nailing Jell-O to the wall—restrictions on the flow of

information

Governments also interfere directly with digital networks
to control access to information. An early internet pioneer,
John Gilmore, claimed, “the Net interprets censorship as
damage and routes around it.”* And Bill Clinton in 2000
said, “trying to control the internet is like trying to nail
Jell-0 to a wall.”® Yet private software vendors and state
institutions have figured out ways to censor access to inter-
net content, whether by shutting down the entire national
web domain, as the Arab Republic of Egypt did in 2011 for
five days; by preventing access to specific domestic or
foreign websites; or by targeting individuals’ blog posts
or other social media postings. Google received 6,951
requests from governments in 2013 to remove content from
search results, with the largest numbers from Turkey, the
United States, and Brazil. Other countries, including China
and the Islamic Republic of Iran, block Google and some
other internet sites completely, although such restrictions
may change in the future.

Governments of all types restrict access to content such
as child pornography, hate speech, insults, or criticisms of
authority figures, challenges to cultural or religious morals,
or reporting of uprisings or accidents. When accountable
governments determine what should be censored, the

result reflects broad societal preferences. In autocratic
countries, where use of the internet in government is often
as high as in democratic countries (figure B0O.6.1), leaders
face a dilemma. If they permit open discourse on the inter-
net, they risk challenges to their authority. If they do not,
they risk isolating themselves from the global information
economy. This is a balancing act, and countries are becom-
ing more sophisticated in calibrating their control—for
example, censoring content that might encourage collec-
tive action, but not individual criticism.

Internet filtering and censorship impose welfare and
economic costs. First, the cost of censoring or filtering inter-
net content diverts public funds from other uses. Monitoring
domestic internet traffic and selectively blocking foreign
websites requires large financial resources, technical know-
how, and dedicated staff—all of which could be deployed
for more productive tasks. Second, filtering and methods to
circumvent it can slow the speed of internet access, which
hurts business users. Third, filtering can restrict access to
economically or scientifically useful information, such as
the Google Scholar search engine for academic papers—
indispensable in universities and labs. Fourth, in the view
of the European Union, for instance, blocking foreign

Figure BO.6.1 Autocratic governments have promoted e-government

while censoring the internet
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(Box continues next page)
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Box 0.6 Nailing Jell-O to the wall—restrictions on the flow of

information (continued)

websites may be considered a nontariff trade barrier. Local
companies will fill the gap. This could be considered an
economic benefit or transfer rather than a cost. But it pre-
vents domestic users’ access to possibly better products,

and domestic champions will not face as much innovation-
inducing competition. Fifth, widespread censorship means
that people avoid discussing and exchanging ideas openly,
a prerequisite for an innovative and productive society.

Sources: WDR 2016 team, based on Saleh 2012; King, Pan, and Roberts 2013; Bao 2013; HRW 2015.

a. Elmer-Dewitt 1993.
b. Clinton 2000.

Box 0.7 Is the internet a public good?

The internet does not have all of the characteristics of a
pure public good. Access to the internet often requires a
fee, so individuals can be effectively excluded from its use.
But once on the internet, the consumption of information
by one user does not reduce its availability to others, so in
that sense it is nonrivalrous (although capacity constraints
can slow down access). One way to describe the internet is
as a club good that is excludable but nonrivalrous, similar
to cable television; or if bandwidth is scarce, as a private
good with strong positive externalities—everyone benefits
as more people come online. As more essential services
and information migrate to the web, anyone without access
almost becomes a second-class citizen. And all citizens

Source: WDR 2016 team.

Box 0.8 The four digital enablers

The WDR 2016 looks at how the internet increases produc-
tivity of businesses, opportunities for people, and the effec-
tiveness of governments. Across these domains, four major
enablers of digital development are critical. Four spotlights
in the Report discuss their benefits and potential risks.

Digital finance. Banks have been early and eager adopters
of digital technologies, but many of the major innovations,
such as online payments, mobile money, and digital cur-
rencies, have come from nonbank institutions, including
telecom and internet companies. Some of these innovations
took root first in developing countries, where they over-
came shortcomings in traditional financial systems. Their
benefits are distributed widely. Secure online payments fuel

benefit when everyone else is better informed and when
public services are provided electronically at lower cost.

The private sector should take the lead in providing
internet infrastructure and services because the business
case is usually compelling. But public investment or inter-
vention is sometimes justified where the private sector is
unable to provide affordable access. Historical precedents
include the United States Communications Act of 1934,
which called for universal “wire and radio communication
service,” even in remote rural areas. Some countries have
gone further. Finland, for example, has defined access to
the internet at broadband speeds as a legal right and pur-
sues a universal access policy.

e-commerce. Electronic transfers reduce the cost of sending
remittances. Peer-to-peer lending can vastly improve the
financial access of startups. Governments can make pay-
ments and social transfers at lower cost and with less fraud
and leakage. However, if financial regulations don’t keep
pace with the rapid technological progress, these innova-
tions could risk affecting the stability of the overall system.

Social media. Social networks are fundamental to human
society, and digital technologies have accelerated their
formation. More than one-fifth of the world’s population is
now believed to be a member of one or more social media
platforms. These platforms have been credited with facilitat-
ing economically beneficial interactions, channeling users’

(Box continues next page)
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Box 0.8 The four digital enablers (continued)

behavior in ways that are consistent with development, pro-
viding a platform for information and dissemination during
natural disasters and emergencies, and encouraging political
mobilization and social change. Some analysts think that
social media played a critical role in recent events such as
the Arab Spring and Occupy Wall Street, and thereby were
instrumental in spreading democratic ideas, although many
remain skeptical of their actual impact. There is still much to
learn about the role social media can play in development.
While a source for innovative ideas, social media also remain
conduits for gossip, slander, misinformation, harassment,
bullying, and crime. One important lesson is that the impact
of social media on development seems to be highly specific
to context. Variation in access to technology, education, and
broader sociopolitical context matters. For instance, there is
evidence that people in more autocratic countries are less
likely to forward information (for example, by re-tweeting it).

Digital identity. Being able to prove who you are may seem
trivial, but it can be transformational for those excluded
from jobs and services. Simple electronic identification sys-
tems, often using biometric characteristics, have become
an effective platform for secure bank transactions, voting,
accessing social services, paying utility bills, and much
more. Many countries, from Moldova to Nigeria and Oman,
have introduced digital IDs. India is on track to register its
entire population using its Aadhaar digital ID. In Estonia and
other countries, thousands of different types of public and
private transactions are verified with a unique electronic ID

system, including legally binding contracts and voting in
national elections.

Data revolution. In harnessing data for development, atten-
tion focuses on two overlapping innovations: “big data” and
open data. Big data are voluminous or fast, and they come
from myriad sources—from satellites to sensors and from
clouds to crowds. Big data analytics is being deployed to
improve traffic planning, estimate macro aggregates (also
referred to as “nowcasting”), track the spread of epidemics,
and improve credit scoring and job matching. Open data are
those that are freely and easily accessible, machine-read-
able, and explicitly unrestricted in use. Governments are,
or could be, the most important source of open data.
Exuberant estimates of the current and potential economic
value of big data and open data range from hundreds of bil-
lions to trillions of dollars per year. Yet sustained, impactful,
scaled-up examples of big data and open data in developing
countries are still relatively rare. Most big data are in private
hands—Ilarge telecom and internet companies—which are
reluctant to share it for fear of jeopardizing customer pri-
vacy or corporate competitiveness. Public agencies, too, are
reluctant to share data, even when they have large public
benefits. For example, of countries surveyed by the Open
Data Barometer, one-third of the high-income countries
and 85 percent of developing countries had made little or
no progress in opening map data. Reasons include lack of
technical skills, inadequate resources, and unwillingness to
expose data to scrutiny.

Figure 0.20 A policy framework for improving connectivity
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as well as higher security spending. For privacy and
data protection, different countries are taking quite
different approaches. That makes it harder to develop
global services. Ensuring safe and secure access will
require enhanced international collaboration, based
on a multistakeholder model.

Analog complements for a
digital economy

The internet has great potential to promote economic
development, but only some of that potential has
so far been realized. It disrupts established markets
for products, services, and labor, and it disrupts the
public sector—major reasons for the frequent reluc-
tance to adopt and deploy the internet more broadly.
But the benefits will come to those who embrace the
changes the internet brings, not to those who resist
them. And the way to get internet-enabled inclusive
growth without long-term disruption is to strengthen
the analog complements of digital investments (box
0.9). Three policy objectives emerge from the analysis
in the Report:

A business environment where firms can leverage
the internet to compete and innovate for the benefit
of consumers

OVERVIEW

» Workers, entrepreneurs, and public servants who
have the right skills to take advantage of opportu-
nities in the digital world

* An accountable government that effectively uses
the internet to empower its citizens and deliver
services.

What these priorities highlight is that core ele-
ments of the development agenda—business regula-
tions that ease market entry, education and training
systems that deliver the skills that firms seek, and
capable and accountable institutions—are becoming
more important with the spread of the internet. Not
making the necessary reforms means falling farther
behind those who do, while investing in both tech-
nology and its complements is the key to the digital
transformation.

Internet use still varies greatly between countries,
as does the quality of complements, and both tend to
move up with income (figure O.21). Policy priorities
change as countries move along the digital transfor-
mation (figure 0.22). Countries where internet use is
still low should lay the foundation—such as removing
barriers to internet access and adoption, promoting
basic and digital literacy, and using the internet for
elementary government functions like provision of
information. As countries transition to higher levels

Box 0.9 Technology and complements: Lessons from academic research

Recent research on growth, labor markets, and governance
has taken a fresh look at the interplay between technology
and other factors. These insights inform the discussion of
policy priorities in this Report.

Rules. Technology interacts with rules (such as regulations
and standards) to create new ideas, such as new ways of
producing goods and services. Technology is traded across
markets and borders, while most rules are established
locally. When it encounters rules that do not match, tech-
nology fails to deliver the expected benefits. New busi-
nesses can acquire internet technology to reduce prices
and increase convenience for consumers, but they will not
be able to enter the market and compete if local regulations
protect incumbents.

Skills. Technology interacts with workers’ skills. It allows
routine tasks to be automated. Workers with the right

abilities will leverage technology to become more produc-
tive. Consider a modern office assistant who uses digital
technologies to perform routine tasks quickly, and now
spends far more time on personal interaction, complex
scheduling, and other tasks that computers cannot easily
perform.

Institutions. Technology interacts with discretion. Many
tasks in government can also be automated, but others
involve a high degree of judgment. That means that even as
the internet can make many public service functions more
efficient, the benefits will be limited when government
officials and workers do not have the incentives to use the
technology for the public good. Teacher attendance can
be fairly easily monitored using digital technologies, but
the quality of teaching depends on the teacher’s training,
resources, ability, and motivation.

Sources: Romer 2010; Autor 2014; Pritchett, Woolcock, and Samiji, forthcoming.
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Figure 0.21 The quality of complements and technology rises with incomes
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business; years of education adjusted for skills; and quality of institutions.

of internet use, they require effective competition
regulation and enforcement—including easy firm
entry and exit; a greater focus on advanced cognitive
and socioemotional skills that are augmented by tech-
nology; and effective e-government delivery systems
for provider management and citizen engagement.
Countries in advanced stages of the digital transfor-
mation need to tackle some of the most challenging
tasks. They need to find ways to facilitate “new econ-
omy” competition, to ensure lifelong learning and
respond to the changing nature of work, and to use

the internet for most functions of government and
for more participatory policy making.

Regulations that promote competition and
entry

Digital adoption by firms varies among countries,
and there are reasons for it to be slow. Most funda-
mentally, adoption requires knowledge about the
technology, access to it, and knowledge of how to
best apply it. But the most important driver is com-
petitive pressure, as firms adopting new technology


http://bit.do/WDR2016-FigO_21

OVERVIEW

Figure 0.22 Policy priorities for countries that are emerging, transitioning, or

transforming
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raise productivity and those who don’t fall behind.
This highlights the critical role of a country’s business
climate. It includes laws and regulations that ensure
easy entry and exit of firms, and an open trade regime
that exposes companies to foreign competition and
investment. There is a political economy dimension
to this as well —special interests influence regulators
to keep markets closed to competition. This lessens
the need for firms to reach for the technological fron-
tier. Where banks are heavily regulated and protected
from new market entrants, they have less incentive
toinvest in efficiency-boosting technology that might
also help them serve customers better or reach new
ones. But competition policy and enforcement are
complex, and many low-income countries lack capac-
ity to design and implement them effectively.

Lower the barriers to digital adoption

In countries where the digital economy is still emerg-
ing, the priority is to facilitate connectivity and
develop the foundation for effective competition reg-
ulation. Although 74 mostly middle- and high-income
countries have unilaterally removed tariffs on ICT
capital goods, computers and smartphones are still
treated as luxury goods in some countries, including
Turkey, where taxation adds almost half to the price of
mobile handsets.® Djibouti’s tariff on computers is 26
percent. Many countries treat their telecom firms as
cash cows. Where firms may have limited knowledge
about how the internet can improve their business,

TRANSITIONING TRANSFORMING
Comgehhon Platform
regulation and S
competition
enforcement

Prepare for Facilitate
careers lifelong
instead of jobs learning

e-government Participatory

delivery and policy making
citizen and digital

engagement collaboration

benchmarking exercises and information programs
can be effective. And to allow more innovative com-
panies to enter markets easily, countries need to
improve firm registration and create greater market
transparency to reduce price collusion, market shar-
ing, and rigged public procurement. E-government
systems such as online business registration and
e-procurement systems can simplify these processes
and produce more openness.

Increase competition through effective
regulation and enforcement

State control in economic sectors, barriers to entre-
preneurship, and restrictions on trade and investment
reduce the incentives for firms in protected sectors to
use digital technologies. Most countries have a com-
petition authority, although many were set up fairly
recently and enforcement varies, especially when
the state or politically connected firms benefit from
market restrictions. Moreover, the internet makes
it easy to deliver services online from anywhere
in the world, so how trade in services is regulated
becomes increasingly important. Ethiopia, India,
and Zimbabwe have the greatest restrictions on ser-
vice trade, but many other countries restrict specific
services such as legal or accounting tasks. Countries
can increase the competitiveness of their economies
and encourage greater use of digital technologies by
gradually reducing market distortions while building
up effective competition enforcement. This applies as
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Box 0.10 Opening the M-Pesa mobile money platform to competition

Safaricom’s mobile money system is a well-known success
story. It was able to grow quickly because Kenya’s banking
regulators initially decided to take a hands-off approach.
For seven years, Safaricom maintained a dominant position
through exclusivity agreements locking agents into the
system. Initially such arrangements were perhaps justified

Source: Plaza, Yousefi, and Ratha 2015, for the WDR 2016.

much to traditional businesses that use the internet
as to internet platforms (box O.10).

Tailor “new economy” regulations to ensure
competition

Internet firms create new business models and
change market structure, posing new challenges for
regulatory authorities. On-demand economy firms
like Uber and Airbnb scaled up traditional ride shar-
ing and subletting to a global scale. But regulators
struggle to determine whether these companies are
taxi or hotel companies or simply software providers.
Offline competitors complain that they do not follow
the same regulations. Where these industries tend
to be overregulated and their markets distorted, as is
often the case in the taxi business, this new competi-
tion can encourage a general overhaul of the industry.
In the United States, cities like New York and states
like Massachusetts have begun to develop appropri-
ate regulations for these platforms, imposing safety
and tax obligations but also reducing their competi-
tors’ regulatory burdens.

Similar regulatory puzzles are posed by firms
such as Amazon, Facebook, and Google. For example,
Google is known as a search engine company but is
better described as an advertising firm. These firms
confound conventional competition law because they
do not act as traditional monopolies. Their services
are often free to consumers. But given their domi-
nance in the markets for online ads and books, they
have considerable leverage over marketers and book-
sellers. This is similar to credit card companies’ posi-
tion with respect to retailers. Research by economists
such as Jean Tirole has shown that regulations in
such industries must be carefully tailored to guaran-
tee competition and avoid harm to consumers. These
are very challenging problems, and most pressing in
the transforming countries. Developing countries

because Safaricom incurred high costs developing the sys-
tem. But in 2014, Kenya’s Competition Authority changed
the rules and opened the system to alternative mobile
operators. The transaction cost of transfers of up to K Sh
500 (US$4.91) fell from K Sh 66 to K Sh 44 (US$ 0.43).

have the benefit of being able to learn from the expe-
rience in the transforming countries before devising
their own solutions.

Skills for the digital economy

Technological change means that many routine tasks
will soon be done by machines. In contrast to previ-
ous episodes, the internet will also make many tasks
carried out in white-collar jobs redundant. This puts
a premium on different types of skills that automa-
tion complements rather than replaces (figure 0.23).
Education systems have been slow to respond to this
challenge. Furthermore, the pace of change is fast,
and the types of skills in demand change quickly. So
workers will have to upgrade their skills frequently
throughout their careers. These dynamics already
play out in many transforming and some transition-
ing countries, but even for emerging countries it is
not too early to prepare.

Start early with foundational skills

Skills development starts at birth and lasts a lifetime.
Good parenting and early stimulation prepare chil-
dren for school, where cognitive and socioemotional
foundations are laid. Technology can play a role.
Even though the record on simply providing laptops
or tablets to students is mixed, videoconferencing
with English speakers from the Philippines has
improved learning among first graders in Uruguay.
Khan Academy provides resources for independent
learning, and using a gaming approach to math
teaching benefited grade four children in Mumbai.
But in these and many other cases, one factor was
more important: the quality of teaching. It is no
coincidence that Finland, one of the most connected
and best-performing countries in educational test-
ing, uses very little technology in the classroom.
It takes time to improve the quality of teachers,
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Figure 0.23 The types of skills needed in a modern economy
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Source: WDR 2016 team, adapted from Pierre, Sanchez Puerta, and Valerio 2014.
Note: IT = information technology.

however. But technology can help here as well, as
Rio de Janeiro’s Educopedia platform shows (box
0.11). Using technology to closely guide teaching
is a second-best option that can improve learning
outcomes at modest cost where teacher training is
unlikely to improve quickly. This is the model used
by the for-profit Bridge Academy in Kenya and else-
where, where scripted instruction and automated
administrative tasks help provide education at low
cost. Although yet to be evaluated rigorously, such
approaches hold promise to improve education.

Rethink curricula and teaching methods

Today’s education systems need to prepare students
for a career and not only a job. Modern labor markets
require creativity, teamwork, problem solving, and crit-
ical thinking in ever-changing environments—skills

interpersonal skills

that traditional education systems do not teach
and that are hardest to measure. Many countries
are rethinking their approach. Singapore is moving
from a fairly rigid “efficiency driven” model that
tried to get the best results from inputs (teachers
and finance) to an “ability driven” model that empha-
sizes project work and fewer assessments in place of
frequent testing. Colombia’s Escuela Nueva model,
now serving 5 million students in 16 countries, also
focuses on group learning and problem solving. These
approaches change the relationship between teacher
and student. No longer simply sources of information,
teachers now must instruct students in how to find
information and apply it in a new and unexpected
context. This requires changes in teacher training
There are many examples of how digital technologies
can assist teachers and students—by allowing group

Box 0O.11 Mobilizing technology in teaching in Rio’s Educopedia

Rio de Janeiro’s education department developed the
Educopedia online platform of lessons and other resources
in 2010 to improve public school teaching. The system
focuses as much on providing materials for the teacher to
improve lessons as on giving students access to learning
resources. The system uses multimedia resources including
videos, interactive quizzes, and digital libraries. It now

Source: Bruns and Luque 2014.

serves almost 700,000 students. It has yet to be formally
evaluated, but together with other reforms it likely con-
tributed to a more than 20-percent increase in the Basic
Education Development Index in middle schools between
2009 and 2012. And 80 percent of Rio’s students agreed
that Educopedia helps their learning efforts.
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work among classrooms connected online, apps that
stimulate creativity and problem solving, and games
designed for education (“gamification”).

Develop advanced technological skills and
encourage lifelong learning

As more and more parts of the economy rely heav-
ily on the internet, demand for advanced ICT skills
will also grow. Only a small share of the workforce
will be involved in developing software or systems
design, but exposing children to coding and basic
ICT concepts can influence career choices for some
and impart a basic understanding to many. NairoBits,
a youth organization in Kenya, exposes underpriv-
ileged young people from informal settlements to
web design and other ICT skills, while AkiraChix
reaches out to “geek girls.” Women tend to be under-
represented in ICT fields, and encouraging girls to
enter such professions and ICT companies to create
welcoming environments for women will increase
the available workforce in fields with rising demand
for labor. With technology likely continuing to get
more advanced and affecting ever more occupa-
tions, workers need to continuously reevaluate and
upgrade their skills. Much of that will happen outside
the formal education system, but governments can
provide the incentives for firms and workers to create
the mechanisms for lifelong learning,

Institutions that are accountable to
citizens

Although the internet has enabled many governments
to provide some basic services more efficiently, tech-
nology so far has not strengthened accountability. For
policies, this implies a dual strategy: tailoring the appli-
cation of digital technologies to environments with
limited accountability in the short term, and strength-
ening institutions in the longer term (table O.3).

Table O.3 Priority policies for better service delivery

Improve informational services and
monitoring

Although internet access is still low in many emerg-
ing economies, mobile phones are widespread and
have great potential for improving services. In the
health sector, simple mobile phone-based remind-
ers for taking medications have been effective for
HIV patients in Malawi and for providing maternal
health information in the Democratic Republic of
Congo. Phones can support the monitoring of teach-
ers or other government workers where absenteeism
is a problem, even if monitoring alone is insufficient
to improve service quality or outcomes (box 0.12).
Monitoring also becomes important in provision
by nonstate entities in weak institutional contexts,
where for-profit or non-profit organizations deliver
services often funded by the government. And digital
technologies can improve electoral accountability. In
Afghanistan, Kenya, and Mozambique, election mon-
itoring using cellphones helped uncover fraud and
reduced election violence. This can complement—
or, even in low-capacity settings, replace—more
demanding approaches such as biometric identifica-
tion (see spotlight 4 in the full Report).

Strengthen e-government delivery and
citizen engagement

Where investments to automate government service
delivery have advanced, complementary improvements
in regulations, interdepartmental cooperation, and
streamlining become more important. Rather than just
replicating cumbersome processes such as business
regulations online, automation provides an opportu-
nity for simplifying steps, increasing the impact as well
as the transparency. E-procurement systems reduce the
risk of corruption, but countries have invested less in
them than in more complex budget or treasury systems.
With greater internet use in a country, the scope for

Emerging countries: Laying the
foundation for more effective

Transitioning countries: Building
capable and accountable institutions

Transforming countries:
Deepening collaborative

to providers

Increase electoral accountability

Scale up nonstate provision of services e Increase transparency in priority areas

e Get regular user feedback on service
Establish population registers quality

institutions institutions
Improve information services to citizens e Strengthen government delivery systems e Improve collaboration across
and beyond government
Strengthen monitoring of and payment e Strengthen provider management 4 ¢

e Enhance participatory policy
making
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Box 0.12 Can continuous monitoring and small sanctions improve

provider performance?

Traditional monitoring systems are expensive and complex.
New technologies lower these costs, allowing rewards or
punishment to be more immediate and frequent. The idea
comes from criminal justice innovations. Usually lawbreak-
ers face a low probability of being caught, but a large pun-
ishment. When people face a high probability, but fines are

Sources: Romer 2013; Aker and Ksoll 2015.

digital engagement with citizens also increases. As long
as access is not universal, there is a risk of leaving those
unconnected behind. But citizen feedback systems
have reduced problems such as petty corruption or poor
services in the Dominican Republic, Nigeria, and Paki-
stan. As one Kenyan water utility manager said, “By
introducing an automated complaint management
system we took a noose and put it around our own

”

necks. We are now accountable

Deepen collaboration and participatory
policy making

Even in countries with advanced e-government
systems, their use remains surprisingly low. Many
citizens prefer traditional ways of interacting with
the government such as phones or mail, so parallel
systems remain in place and savings go unrealized.
Providing incentives such as faster tax refunds for
e-filing or greater convenience through simplified
and closely integrated services across agencies
increases their use. Estonia’s X-Road framework inte-
grates services from all parts of government as well as
private or civil society groups according to protocols
that govern data exchange and security standards.>*
Practically any transaction—from paying the parking
meter to voting in national elections—can be done
from a smartphone. Tangible benefits for citizens
will lead to universal use of e-government services,
making such platforms also suitable for broad-based
participatory policy making.

Digital safeguards

Strengthening analog complements will ensure a
high social and economic return from digital invest-
ments. But a downside risk remains. Returning to
the Report's framework (figure 0.24), large-scale

lower, violations become rarer. The idea could be extended
to public service monitoring. In Niger, a well-designed
monitoring system enabled by mobile phones motivated
teachers because they felt their far-away superiors cared
about their work and looked out for them.

collection of identifiable information creates privacy
and security concerns. Automation changes work in
ways that challenge existing social protections and
reveal the inadequacy of existing labor laws. And scale
economies create antitrust concerns. Digital safe-
guards that mitigate these risks become increasingly
important as the digital transformation proceeds.

Developing privacy policies

The flood of data collected on the internet brings many
benefits to consumers and citizens but also raises the
risk of abuse through cybercrime, discrimination,
or manipulation. As of 2014, some 107 countries had
privacy laws, but only 51 of them were developing
countries. The basic principles of privacy law are well
established. They should give users more control
(and perhaps co-ownership) over their data and make

Figure 0.24 Digital safeguards in the WDR’s
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opting out at the point of collection easier. Even when
such laws exist, preventing abuse is difficult, espe-
cially where legal and enforcement capacity is weak.

Adapting social protection systems to
changing labor markets

Better skills will help many workers cope with the
effects of internet-enabled automation. But changes
in the labor market also require rethinking social
protection and tax systems. The on-demand economy
leads to more informal employment, transferring
insurance and occupational obligations to freelance
workers. Strict labor regulations, common in devel-
oping countries, and overreliance on labor taxation
encourage faster automation by making hiring more
expensive. It would be better to strengthen work-
ers’ protection independently from work contracts
by delinking social insurance from employment,
offering independent social assistance, and helping
workers retrain and find new employment quickly.
In many countries this requires major reforms. And
countries just starting to develop social protection
systems and deepening labor laws should design
them for the 21st-century workplace, rather than copy
what industrialized countries created for a very dif-
ferent world of work.

Building antitrust enforcement capacity

Regulatory reform that improves the business envi-
ronment is the first priority. But even in countries
with comprehensive competition policies, including
easy market entry and exit, there will be cases in
which mergers, collusion, or discriminatory pricing
harm consumers by creating overly dominant enter-
prises or by keeping innovative competitors out.
Because the internet is still quite new and its impact
on markets constantly evolving, developing the
capacity to investigate and prosecute complex vio-
lations to competition law will take time. Cases pur-
sued in high-income countries can provide guidance.

Global cooperation to solve
global problems

The internet is truly an international network. It can
be better managed with coordination across nations
and serve as a powerful platform to facilitate global
cooperation. Three priority areas are governing
the internet, creating a global digital market, and
providing global public goods—including those
that promote poverty reduction and environmental
sustainability.

Governing the internet

The internet emerged from U.S. government research
in the 1970s, but as it grew into a global network
of networks, its governance structure has evolved.
Today, the internet is managed by an international
coalition of governments, industry, technical experts,
and civil society—in what is referred to as the multi-
stakeholder model. U.S. users are now a small minor-
ity of total internet users, given the dramatic growth
in the number of users in developing countries, espe-
cially in Asia. Many countries are demanding more
meaningful representation in the discussions of how
the internet should be governed. In addition, the lack
of trust among nations following the Edward Snow-
den episode, the surveillance by state agencies, and
the increasing conflicts between national policy and
regulations and global norms have raised questions
about internet governance.

Several countries have advocated for a mul-
tilateral model of governance, which would give
national governments greater power in overseeing
the internet, much the same way the United Nations,
the International Telecommunication Union, or the
World Bank are currently governed. The promoters
of “multistakeholderism” argue that state control of
the internet would not leave space for the range of
players currently involved in internet governance
and could pave the path for greater suppression of
privacy and restrictions on access to information
and on rights of free expression. The inability of the
stakeholders of the internet to reach a consensus on
future governance mechanisms can be costly; some
have even suggested that the internet is at risk of
splitting up into several local or regional internets.
The broad-based, participatory approach involving
all stakeholders is seen by many to be best suited to
ensure an efficient and unrestricted global flow of
information essential for economic development.

Creating a global digital market

The internet is encouraging more cross-border
exchanges of goods and services, allowing consum-
ers and firms to bypass national borders. But cross-
border issues—such as barriers to data flows and unco-
ordinated intellectual property rights regimes—are
impairing the growth of internet firms and robbing
consumers of gains from increased digital trade. This
has also meant that many startups from smaller coun-
tries with relatively modest domestic markets, partic-
ularly in Europe (box 0O.13), are moving their business
to the United States as soon as they achieve a certain
scale. The small scale imposed by cross-border barriers
may also partly explain why e-commerce firms are
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Box 0.13 European Union: A fragmented market for digital trade

Despite being a single market with free flows of goods,
services, and people for many decades, the European Union
(EU) still functions like a fragmented market for digital trade.
Consumers in the EU prefer to shop from online stores within
their national borders. While 44 percent of consumers made
anonline purchase from a domestic business in 2014, only 15
percent did so from a business in another EU country. Firms
also face many difficulties selling their goods and services
online into other EU markets. For example, Copenhagen,
Denmark, and Malmo, Sweden, are separated only by an
8-kilometer bridge, but a package sent from Copenhagen
to Malmo costs €27, whereas the same package sent from
Malmo to Copenhagen costs €42. Firms facing large costs
to adapt to various national laws believe that the costs out-
weigh the benefits of selling online.

Source: European Commission (EC 2015).

often losing money in Africa while being profitable in
China and India.

Some countries are considering regulations that
make it legally binding for data of or about their
citizens to reside within their national borders, also
referred to as data localization or data nationalism.
While such barriers may stem from legitimate
concerns about privacy and security for their citi-
zens’ information, they can be costly. A study of six
developing countries and the EU-28 found that such
regulations can reduce GDP by up to 17 percent,
investments up to 4.2 percent, and exports by 17
percent.s Restrictions on data flows face the risk of
becoming a new tool for protectionism—disguised to
impede trade and economic activity or to encourage
domestic data-driven sectors. At the same time, coun-
tries should make it easier for firms to protect their
intellectual property (IP) rights—but within limits
that do not give excessive protections to large, well-
connected firms at the cost of stifling innovation and
creativity. The process to apply for IP licenses should
be harmonized, streamlined, and globalized—so
firms need only to register their patent or trademark
in any signatory country to protect it across member
countries.

Providing global public goods
Sustainable development and poverty reduction are
a focus of global partnerships. Many environmental

In May 2015, the European Commission (EC) announced
plans to create a Digital Single Market, in three main policy
areas. First, the EC wants to increase the access for con-
sumers and firms to these digital goods and services by
facilitating e-commerce, improving parcel delivery, and
dealing with geoblocking, where access to online services
or content is restricted to specific countries. Second, it will
examine the regulatory environment for telecoms, media,
online platforms, and data protection. Third, it will encour-
age more ICT investment and innovation through better
standards and interoperability, and more use of “big data”
and cloud computing. If EU reforms to create a common
digital market are successful, they could become a model
for other world regions.

problems—climate change, ozone depletion, air pol-
lution, epidemics—are features of globally intercon-
nected environmental, economic, and social systems
and require global cooperation. What's the role of
development agencies, nongovernmental organiza-
tions (NGOs), and international organizations in a
world where their financial heft is small? The data
and technology revolutions arrive in time to bridge
the gap between their resources and ambition by
amplifying the impacts of action and including more
people in the formulation and execution of plans. But
for this to work, development actors must tackle pol-
icy constraints, internal and external.

Start with the how of development operations.
With new technologies, development agencies can
be more inclusive by tapping on beneficiary wisdom
in designing interventions. They can raise efficiency
by using rapid feedback to refine and improve their
actions through trial and error. But these approaches
won't come easily in organizations that emphasize
spending and outputs over results, have burdensome
structures for accountability, and see any failures as
damning rather than informative. If traditional agen-
cies can't adapt, some of their business may be taken
up by disruptive newcomers.

Next, the what. Development agencies can support
information services that help individuals and sys-
tems managers make better decisions in ways that
promote poverty reduction. These services have fixed
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set-up costs in software and data assembly, but can
have near zero costs for distributing information. So
the private sector will tend either to shy away from
providing these services, or will price them at a level
that shuts out poor people who could benefit. One
area where the need for international cooperation
and support is particularly acute is the collection and
distribution of data on weather, climate, and trans-
boundary water flows, which are critically important
to tackle climate change, improve natural resource
management, and support agriculture.

External agents and international organizations
can help with targeted funding—for instance, filling
the gap in African weather stations. They can support
the complementary investments for information plat-
forms. And they can find ways to encourage public and
private sectors, in both the developed and developing
world, to open and share data for public goods.

Reaping digital dividends
for everyone

Digital technologies are transforming the worlds of
business, work, and service delivery. These advances
are making the leading parts of the economy and
society more productive—even as many still wait for
the most basic benefits of the digital revolution. This
Report argues that to ensure that everyone will reap
the dividends of the internet, focusing on access to
technology is essential but far from sufficient. Why?
Because technology needs to be complemented by
improvements in areas that determine whether firms,
people, and governments can make effective use of
new digital tools. The analog foundation cannot be
strengthened overnight. It requires overcoming some
of the most protracted development challenges: how
to create an environment for firms to thrive, how
to build effective education and training systems,
and how to make service providers more responsive
to citizens. The stakes are high, because the digital
revolution leaves behind countries that do not make
the necessary reforms. For those that do, technology
investments will produce ample digital dividends,
and these dividends will be widely shared among all
stakeholders.

Notes

1. References to this and other data and citations in the
overview may be found in the full Report.

2. The lag between technology creation, adoption,
and learning to use it most effectively explains

=N O Ul p

17.
18.
19.

20.

21.
22.
23.
24.
25.
26.
27.
28.

some of this. Difficulties in measuring technolo-
gy’s role are another partial explanation for the gap
between individual cases of substantial benefits
and modest macro effects. Technology impact is
diffused throughout the economy, the world of
work, and many aspects of personal life. And many
benefits come in the form of higher quality or
convenience—nonmonetary benefits not reflected
in GDP numbers.

. Even if rapid progress in artificial intelligence could

solve some of these problems, it could take decades
(see spotlight 6 in the full Report). In the meantime,
it would be unwise for policy makers to simply wait
and watch.

. Acemoglu and Robinson 2014.

. See Comin 2014.

. See Graham and Foster 2014.

. While the internet reduces the cost of information,

it does not necessarily reduce the effort it takes
humans to process that information. In fact, infor-
mation overload, in combination with behavioral
biases, can promote herd behavior, amplify facts, or
even be abused for marketing or manipulation.

. Overcoming information problems also improves

market efficiency and could even lead to greater
innovation. For expositional simplicity, the Report’s
framework is simplified and focuses on the most
important development outcome associated with
each mechanism that is enabled by the internet.

. Moreover, cross-country regressions measuring the

impact of digital technologies on growth could suf-
fer from several other problems involving measure-
ment issues, endogeneity of variables, and small
sample size bias.

. These results are based on Tan 2015; Osnago and Tan

2015.

. eBay 2013.

. Baldwin 2011.

. Brynjolfsson and McAfee 2014.

. Moretti and Thulin 2013.

. Goyal 2010; Aker and Mbiti 2010.

. See Handel 2015; Best and others 2010; Jagun, Heeks,

and Whalley 2008; Aker 2011; Martin 2010.

Pineda, Aguero, and Espinoza 2011.

Asad 2014.

Aker and Mbiti 2010; Pineda, Aguero, and Espinoza
2011.

The survey was conducted by Research ICT for
Africa.

Aker, Collier, and Vicente 2013.

See box 3.5 in chapter 3 of the full Report.

Duflo, Hanna, and Ryan 2012.

Acemoglu, Hasan, and Tahoun 2014.

Bennet, Breunig, and Givens 2008.

Hollenbach and Pierskalla 2014.

Goldin and Katz 2008.

Varian 2003.



29. Data for 2014 of net digital worldwide ad revenue
shares from eMarketer, an online market research
company.

30. Wood 2011.

31. Eden and Gaggl 2014.

32. WDR 2016 team estimates, based on household sur-
veys. See chapter 2 in the full Report for details.

33. A landmark agreement that will further boost dig-
ital adoption around the world is the Information
Technology Agreement, concluded by World Trade
Organization (WTO) members on July 24, 2015. It
will eliminate tariffs on more than 200 ICT prod-
ucts, valued at $1.3 trillion in global trade.

34. Vassil 2015.

35. Bauer and others 2014.
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ENABLING DIGITAL DEVELOPMENT

How the internet

promotes development

To understand how the internet and related digital
technologies affect development, it is important to
understand what they actually do. It turns out that
old economics explains the new economy quite well.
In 1937, Ronald Coase—who would receive the Nobel
Prize in Economics in 1991—published “The Nature of
the Firm,” which asked why firms exist.! Even though
economics considers the market the most efficient
way to organize economic activity, large companies
tend to operate in a self-contained command-and-
control environment. What Coase realized was that
using the price mechanism incurred a number of
additional costs, such as the effort of finding buyers
or suppliers, and negotiating contracts and enforcing
them. As long as the cost of making an exchange of an
intermediate good or service in the market is larger
than the profit from that exchange, it is rational for a
firm to produce it in-house.

Most of these Coasian transaction costs stem from
the costs of acquiring and sharing information. Many
years later, the internet and other digital technologies
have vastly reduced many of these costs, with major
implications for market and nonmarket exchanges
among businesses, people, and governments. This
spotlight describes how the decline of these transac-
tion costs affects economic development. But first, a
working definition of the technologies covered in this
Report.

While the World Development Report 2016 is not
about specific technologies, it generally covers the
impacts of digital technologies and services that
greatly facilitate the creation, storage, analysis, and
sharing of data and information. The Report uses the
terms “digital technologies,” “internet,” and sometimes
“information and communication technologies (ICTs)”
somewhat interchangeably. “Internet” emphasizes the

central importance of connectivity. Faster computers
and cheaper storage are useful in their own right. But
the reason that all of these technologies have had such
a massive impact on almost all aspects of life is that
these devices are linked so that information can be
distributed and accessed effortlessly from anywhere.

The internet promotes
inclusion, efficiency, and
innovation

Technology development has vastly reduced the cost
and increased the speed of all the digital technologies
that drive the internet—in some cases by more than
30 percent per year. This continues a long-term and
accelerating decline in the cost of computing. William
Nordhaus, in 2007, estimated that since the era of
manual computing in the mid-19th century, the cost
of a computation has dropped by a factor of between
1.7 trillion and 73 trillion.? The result has been a far
lower cost of acquiring and using information, which
in turn has lowered transaction costs—and often as a
consequence, production costs.

By lowering the cost of these transactions, the
internet affects economic development in three
major, interrelated ways. One is that the internet
can help overcome information problems. In some
instances, a mutually beneficial transaction might
not take place because the two parties simply had no
way to find each other or acquire enough information
to confidently proceed with the transaction; in such
cases, the transaction costs are essentially infinitely
high. The emergence of e-commerce platforms has
made it much easier for small producers to find
customers, and even for individuals who cannot use



traditional marketing tools like advertising or trade
shows. Rural artisans in Morocco, some of whom
are illiterate, have set up Anou, a web shop for their
products that has attracted customers from all over
the world.3 The internet, by vastly lowering search
and information costs, creates these markets. This
has many benefits, but the most important, arguably,
is that it fosters inclusion—in new and existing mar-
kets, in social interaction, or in government service
delivery systems. Inclusion for the individual usually
means expansion of a market by those on the other
side of the transaction, such as a firm or a govern-
ment that now serves more citizens.

Even when search costs are low, transactions often
do not take place when one party to a transaction
has much more information than the other. Take the
example of extending credit to poor farmers. The high
cost of gathering information about poor borrowers
is a major deterrent to lending by banks.* The poor
therefore need to rely on informal moneylenders who
charge exorbitant interest rates. But many of the poor
possess mobile phones. Companies such as Cignifi
have developed methods to judge the creditworthi-
ness of a potential borrower based on their mobile
phone records. In Ghana, Cignifi worked with the
World Savings and Retail Banking Institute to cor-
relate savings behavior with mobile phone records.s
The goal is to promote financial inclusion among
the unbanked, by assessing the savings potential
and creditworthiness of low-income households that
own mobile phones but have no access to financial
products.

There is a large literature on information problems
and asymmetries by economists such as George Aker-
lof, Michael Spence, and Joseph Stiglitz, who jointly
received the Nobel Prize in 2001. Akerlof was moti-
vated to write his most famous paper, “The Market
for Lemons,” published in 1970, by the fact that when
buying a used car, the seller usually has much more
information about the car’s quality than the buyer.®
Today, internet sites such as Carfax in the United
States let buyers research the history of a car online,
including whether it has been in an accident, how
many owners it has had, and whether it has complete
service records.

The second mechanism is closest to the original
Coasian concepts of transaction and coordination
costs. Most transactions were already taking place
before the digital revolution, but the internet has made
them faster, cheaper, or more convenient. In other
words, lower transaction costs raise the productivity
of existing factors of production. The internet has
brought numerous efficiency improvements to busi-
nesses that, while individually often not spectacular,
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add up to enormous aggregate benefits. Better com-
munication and information processing improves
supply chain management and enterprise resource
planning. Retailers now share point-of-sale data with
vendors globally in real time, essentially shifting
inventory management to their suppliers. Tracking,
navigation, and scheduling software improve capac-
ity utilization for logistics and transport companies.
The delivery company UPS famously saves about
1 million gallons of gas each year by using routing
technology that minimizes left turns, where vehi-
cles are often held up by oncoming traffic. Estonia’s
X-Road is an e-government system that offers nearly
3,000 services from 900 government and private
sector agencies to the citizens online. The number of
queries made through X-Road increased from half a
million in 2003 to 340 million by 2014. As a result, each
citizen saves about five working days per year, adding
up to 7 million workdays overall.

For many internet-based businesses or services,
fixed up-front costs can be high, but once the online
platform is in place, each additional customer, user, or
transaction incurs very little extra cost. The marginal
transaction cost essentially drops to zero because
what previously involved routine human labor can
now be fully automated. This has led to enormous
innovation—the third mechanism—that is typically
associated with the “new economy.” These dynamics
have important implications related to the nature
of the scale economies that make this innovation
possible, the new business models (and competition
problems) this has spawned, and the unprecedented
scope for customization of services.

The cost structure of many internet businesses
gives rise to various types of scale economies.’
Supply-side scale economies, where costs drop with
an increasing number of transactions, favor the
emergence of natural monopolies. Water or electric
utilities operate in similar environments. Because
entry costs are also high, such sectors tend to be
regulated. Many internet-based markets—such as
web searches, mobile payments, or online book-
stores—are also dominated by a few firms. At least
initially, entry costs are low and such websites can
scale up extremely quickly, even with relatively
few resources. Facebook reached half a billion users
with just 500 engineers.® Walmart had to build 276
stores before reaching US$1 billion in sales; Amazon
needed just six warehouses to reach USs3 billion in
2003.° For many of these firms, the product they sell
is also purely digital, such as digital music (Spotify in
Sweden), e-books (Amazon in the United States), or
online news and data.® Others sell highly automated
brokerage or matchmaking services for travel, jobs,
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merchandise, or ride sharing. Many of these business
models have been replicated by firms in developing
countries. But even there, in many of these markets, a
high degree of concentration has occurred in the last
10 years. While in the early 2000s internet traffic was
distributed across thousands of companies, today just
30 companies account for over half of peak internet
traffic in the United States—much of this is due to the
explosion of video content.”

Scale economies also exist on the demand side. For
many services, the more people use it, the more valu-
able it becomes to its users and the more new users it
attracts. Social media sites or digital payment systems
like M-Pesa in Kenya are examples. With supply-side
scale economies, average cost drops with scale. With
demand-side scale economies, average revenue or
utility rises with scale. These network externalities
benefit users, but can also create lock-in effects; to
switch to a different social media platform imposes
very little actual cost on the user, but would require
collective action by a large number of interconnected
users to maintain the same level of utility.?

Ultralow marginal transaction costs have powered
new business models. Many of these are web services
operating platform markets or two-sided markets.
The platform owner has two different customers,
typically the user of the service and an advertiser
who wants to reach the user. Rather than charging
both, it makes sense to provide the service for free
and increase the user base (at very little cost), which
makes the other side of the market more lucrative. A
classic 2003 paper by Jean-Charles Rochet and Jean
Tirole shows that two-sided markets exist in many
industries.” But the economics of the internet have
led to a particularly effective grand bargain between
platform owners, users, and advertisers (figure S1.1).
This model raises difficult questions about competi-
tion policy. Because platforms often do not charge for
a service, they do not actually exert monopoly power
over users. But they could do so over vendors buying
advertising space. Just four companies—Google,
Facebook, Baidu, and Alibaba—now account for half
of all digital advertising revenue. And, dominant plat-
forms could exert monopsony power (because there
is a single or are just a few buyers). For instance, book
publishers depend on Amazon for a crucial share of
their total sales.

Because most processes can be automated, there
is tremendous scope for customization of services.
Most online behavior is automatically monitored—
sometimes anonymously, sometimes not. The mas-
sive data volumes collected by internet platforms
have created a whole new branch of economics—
nano-economics—which studies individual, computer-

Figure S1.1 Internet users trade
personal data for useful services

Platforms

Google, Facebook, and so on

Goods and services
Users < >
Money

Vendors

Source: Based on Kurbalija 2015.

mediated transactions.* The main benefit to the user
is that services can be tailored to individual needs and
preferences—although at the cost of giving up privacy.
For the seller, it allows more targeted advertising and
even price discrimination, when automated systems
can analyze user behavior to determine willingness to
pay and offer different prices to different users.

There is ample evidence that e-commerce sites
vary prices based on users’ estimated location, brows-
ing history, and even the type of device they use for
access. Information can flow both ways, since many
commercial websites provide feedback mechanisms
that help the provider improve the product, but also
allow the customer to assess the quality of a product
or service. Businesses use such tools extensively,
but the public sector has been slow to adapt them for
better service delivery.

Finally, in many, if not most, transactions, more
than one of the three mechanisms may be at work.
For example, transactions on internet platforms typ-
ically involve all three. While the platform running a
fully automated service is the main innovation, one
side of the transaction often involves a provider of a
service, such as an informal driver working through
a ride sharing platform or a freelance worker in a
remote location. For them, it will often be a case of
inclusion in an otherwise inaccessible market trans-
action. The customer at the other end of the transac-
tion experiences increased efficiency. A service that
was typically available through another channel is
now more convenient, faster, or cheaper. Figure S1.1.1
in box S1.1 presents a graphic representation of the
three mechanisms.
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Box S1.1 Three ways in which the internet promotes development

Figure S1.1.1 provides a simple graphic representation of
the effect of falling transaction costs. Imagine all transac-
tions in an economy arranged by the transaction costs they
impose, from most costly on the left to least costly on the
right. The upper curve shows these costs before the intro-
duction of the internet. With the internet, many such costs
drop, and three things can happen. On the left, there were
some transactions for which the cost was so high in the
pre-internet era, that there was essentially no market—the
transactions did not take place. Making these transactions
possible promotes inclusion as well as market expansion.
For example, women with small children or persons
with disabilities have sometimes been unable to engage
in work outside the home, but can now engage in tele-
work.2 Many poor or disadvantaged populations will now
receive public services because governments can use
digital IDs to verify their eligibility.> And skilled workers
and small firms in poor countries can trade their services
in global markets, where they can earn higher returns.
These are all examples where the internet, by overcoming
information problems, contributes to greater inclusion.
In the middle of the figure, the internet lowers the
cost of existing transactions—that is, those occurring
even before the advent of the internet. This raises the
efficiency of a vast range of activities. Purchasing goods,
executing bank transactions, searching for a home or
a job, paying taxes, or renewing a driver’s license gen-
erally used to require a trip to a shop or office, but can
now be done with a click or a tap. Similarly, the internet
has reduced costs for businesses when connecting and
negotiating with buyers or suppliers, finding workers
through job-matching services, and monitoring contract
fulfillment or employee performance. Many of the same
benefits extend to governments, as well. These individu-
ally unspectacular efficiency gains may, in the aggregate,
represent the lion’s share of benefits from the internet.

Source: WDR 2016 team.

a. Melhem, Morrell, and Tandon 2009.
b. Gelb and Clark 2013.
¢. Varian and Farrell 2004.
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. Cignifi and WSBI 2014.
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. Shapiro and Varian 1999; Varian and Farrell 2004.

Figure SB1.1.1 A graphic
representation of how the internet
promotes development
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The most dramatic impact of the internet is on the
right-hand side of the figure. For many internet-based
businesses or services, fixed up-front costs can be high,
but once the online platform is in place, each additional
customer, user, or transaction incurs very little extra cost.
In many cases, the marginal transaction cost is essentially
zero because what previously involved routine human
labor can now be fully automated. For purely digital
products, such as e-books, the marginal production
cost is also close to zero. This cost structure gives rise
to various types of scale economies, often reinforced
by network effects, where the more users a system has,
the more useful it becomes.¢ Most of the so-called “new
economy” firms are in this space.

8. Levin 2011.
9. Ellison and Ellison 2005.
10. Shapiro and Varian 1999.

11.

Congressional testimony of Craig Labowitz, chief
scientist of the software company, Arbor, quoted
in http://www.wired.com/2014/06/net_neutrality
_missing]/.
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12. Switching costs are far higher when replacing a
widely used software package, since it will require a
lot of retraining and associated investments, such as
enterprise resource planning or operating systems.

13. Rochet and Tirole 2003.

14. Varian 2014; Varian and Farrell 2004.

15. Pasquale 2015.
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PART 1

FACTS AND
ANALYSIS



CHAPTER 1

Accelerating growth

Digital technology creates opportunities to accelerate
growth, but these are often missed because firms
in sectors where technology’s impact is greatest are
frequently protected from innovative competitors.
Firms that face more competition use digital technol-
ogy more intensively and effectively—it enables them
to reduce their costs to outperform their competitors.
But firms in developing countries do not necessar-
ily have the incentive to adopt new technologies to
increase their cost effectiveness because they are
often protected from domestic or foreign compe-
tition. And it is precisely in protected sectors such
as retail and wholesale trade, finance, transport, or
public utilities where digital technology can increase
productivity the most. Harnessing those opportuni-
ties thus requires policies that lower the barriers to
competition and market entry, in addition to invest-
ments in infrastructure and skills. Only then will
firms use new digital technologies more intensively
and effectively—and only then will countries avoid
falling behind.

Firms across the world are becoming more con-
nected. For instance, the share of firms with at least
five employees using broadband internet in lower-
middle-income countries rose from 39 percent to 68
percent from 2006-09 to 2010-14. And the growth
rates and valuations of internet firms across the
world are surging. Less visibly, but more importantly,
digital technologies have transformed traditional pro-
duction structures, facilitating new, more cost-effec-
tive processes. Indeed, the vast majority of efficiency
gains emerge outside the information and communi-
cation technology (ICT) sector, where firms use the
internet to sell and market their products online or
share real-time information with suppliers to mini-
mize their inventory and with customers to optimize
their services.

The impact of digital technology on economic
growth is mediated through three mechanisms—

inclusion, efficiency, and innovation. It promotes
the inclusion of firms in the world economy by
enabling more firms to trade new products to new
destinations. For instance, firms selling their goods
online through Alibaba, China’s leading e-commerce
company, are smaller and younger and export more
products to different destinations than firms selling
offline. It raises efficiency by allowing firms to make
better use of their capital and labor. For instance, real-
time data help equipment manufacturers in China
turn over their inventory stocks five times faster than
suppliers not connected to the internet. It enhances
innovation by enabling firms to exploit scale effects
through online platforms and services that compete
with conventional business models in retail, trans-
port, lodging, and banking, to name a few. These three
mechanisms thus boost growth by expanding trade,
increasing capital and labor utilization, and intensify-
ing competition (figure 1.1).!

But the benefits are neither automatic nor assured.
Despite great opportunities, firms' use of digital
technologies differs substantially across countries
due to variations in skills and infrastructure and in
barriers to competition and market entry. Competi-
tion from China induced firms in member-countries
of the Organisation for Economic Co-operation and
Development (OECD) to adopt new technologies to
escape the competition from low-cost producers,
accounting for 15 percent of their investment from
2000-07. Manufacturing firms in Mexico responded
to higher competition from low-cost Chinese pro-
ducers in the domestic and the U.S. (export) market
by using digital technologies more intensively and
productively. Manufacturing firms in Brazil facing
an increase in competition are more likely to invest
in e-commerce systems. Firms in Africa facing an
increase in competition are more likely to use the
internet to market their products or to manage their
inventories. Firms' use of digital technology also



varies with barriers to competition across sectors in
the same country. Business process outsourcing in
the Philippines has few entry barriers, and firms use
digital technology intensively—the retail sector on
the other hand faces substantial restrictions to entry
and is dominated by incumbent firms, with few of
them offering e-commerce.

Harnessing the full growth potential of digital
technology is thus predicated not just on investments
in skills (chapter 2) and infrastructure (chapter 4) but
also on reforming regulatory barriers by overcoming
vested interests to encourage all firms to compete by
investing in these new technologies (chapter 5). This
also involves overhauling regulatory regimes in the
digital economy, especially in sectors where online
and offline firms increasingly compete, such as retail,
transportation, printing and publishing, lodging,
and finance. The initial entry of internet firms into
these sectors promotes competition and can disrupt
traditional monopolies. But internet firms can be
prone to anticompetitive behaviors by exploiting
scale and network effects. So the regulators need to
level the regulatory regime to guarantee free market
entry and prevent market shares from becoming too
concentrated. The greater digital adoption therefore
needs to be accompanied by unified standards, full
interoperability, and competition across platforms
and contracts.

The goal is to have firms’ use of the internet pro-
mote competition, which encourages more firms to
use the internet. But that will not happen if vested
interest groups are strong enough to capture regu-
lators and create new barriers to competition and
technology adoption. A level playing field for busi-
ness was always important—digital technologies
have made it an imperative.

Connected businesses

The adoption of broadband internet has increased for
firms in all country income groups. Almost all firms
in high-income OECD countries (with at least five
employees) used a broadband internet connection
between 2010 and 2014, with usage rising from 79 per-
cent in 2006-09 to 92 percent in 2010-14 (figure 1.2,
panel a). The increase between the two periods was
even stronger for lower-income countries. The share
of firms in lower-middle-income countries using
broadband internet rose from 39 percent in 2006-09
to 68 percent in 2010-14. The share in low-income
countries in 2010-14 is still fairly low (38 percent), but
with some notable exceptions.
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Figure 1.1 A framework for the internet and economic
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More than 9o percent of firms in high-income
countries, and 46 percent in low-income countries,
used electronic mail (e-mail) to communicate with
clients between 2010 and 2014 (figure 1.2, panel b). The
differences are greater when the internet is used for
more demanding business activities. For instance, 42
percent of firms in upper-middle-income countries
had a website, and 30 percent purchased goods or ser-
vices online. Only 14 percent of firms in low-income
countries purchased goods or services online, and
only 11 percent delivered them online.

Developing countries such as Vietnam have
invested heavily in the rollout of (broadband) internet
infrastructure in recent years. As a result, the share
of manufacturing and service firms in Vietnam using
the internet for business activities rose to 71 percent
in 2007 and 86 percent in 2011. Internet access was up
almost uniformly across all provinces (map 1.1).2

But many advanced digital technologies have not
yet diffused widely, even in high-income countries.
Almost all European firms with at least 10 employees
use a personal computer (PC) and broadband internet.
About 80 percent have a website, and 60 percent use
supply chain management software that is integrated
with the ICT systems of customers or suppliers out-
side of the firm (figure 1.3). But less than 20 percent

RISK: DIVERGENCE AND MONOPOLY POWER




52 WORLD DEVELOPMENT REPORT 2016
Figure 1.2 More firms are using broadband internet

a. Share of firms using broadband internet, 200614 b. Type of internet use, 2010-14
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Source: Hussain (2015) based on World Bank Enterprise Surveys, various years. Data at http://bit.do/ WDR2016-Figl_2.

Note: The data cover firms with at least five employees. Panel a is based on 10,161 firms in 100 countries (2006-09) and 33,467 firms in 88 countries (2010-14). The survey question is,
“Does this establishment have a high-speed, broadband internet connection on its premises?” Panel b is based on 100 countries in 2010-14 with 45,892 firms (e-mail), 45,872 firms
(website), 20,480 firms (internet purchases), and 17,099 firms (internet deliveries). OECD = Organisation for Economic Co-operation and Development.

of European firms purchase or sell goods or services
online and use any cloud computing services. Only 8
percent use cloud computing services to acquire man-
agement software and computing power. And only 3
percent use radio frequency identification devices,
which are wireless microchips used to connect
machines with one another (the “internet of things”).

The use of digital technologies is still basic in most
developing countries. In Vietnam, only 2.2 percent of
all firms sold their goods or services online in 2011
(up from 0.6 percent in 2007). In Turkey, 92 percent
of all firms with at least 10 employees had internet
access in 2012, but only 71 percent used it for banking;
55 percent had a website; and 10 percent made orders
or reservations online. In Mexico, 84 percent of firms
with at least 10 employees used the internet in 2012,
but only 26 percent of employees had internet access;
and only 13 percent of firms used e-commerce for pur-
chases, and 9 percent for sales. In Brazil, 63 percent
of all manufacturing firms with at least 10 employees
bought or sold products online, but only 28 percent
provide an online catalogue or feature online orders
on their website; and only 6 percent allow online pay-
ments. And less than half the manufacturing firms
in Brazil have an information technology (IT) depart-
ment or use software supporting management, either
for resource planning or customer relations.3

More productive firms are early adopters
of the internet

More productive firms are more likely to adopt the
internet and use it more intensively. The percentage
of firms having a website and selling or buying goods
or services online tends to increase with firm pro-
ductivity in all country income groups (figure 1.4).4
Firms in the most productive quintile are most likely
to have a website or use broadband internet.s The cor-
relation between firm productivity and e-commerce
is stronger in upper-middle-income countries. In
lower-middle-income countries, less than 13 percent
of the most productive firms sold or bought goods
or services online. The results suggest that only the
more productive firms in developing countries over-
come (unobservable) barriers to using the internet
more effectively.

African firms using the internet have on average
3.7 times higher labor productivity than nonusers
and 35 percent higher total factor productivity (TFP)
(figure 1.5). But the most productive firms that do
not use the internet have TFPs comparable to high-
productivity internet users. The differences are also
found to be larger for labor productivity than for
TFP, implying that African firms using the internet
are not only more productive but also more capital
intensive.t
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Map 1.1 Many more firms are using the internet in Vietham

a. Usage in 2007 b. Usage in 2011
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Source: Nguyen and Schiffbauer 2015. Data at http://bit.do/WDR2016-Map1_1. IBRD 42071

Note: The census of Vietnamese firms includes more than 300,000 observations each year.

Figure 1.3 Many advanced digital technologies have not yet diffused across firms in high-income
countries, 2014
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Note: For each technology, the chart shows the distribution across 32 high-income countries of the share of firms (with at least 10 employees) that use that technology. Data are for 2014
or the last available year. CRM = customer relationship management software; ERP = economic resource planning software; PC = personal computer; RFID = radio frequency identification
technologies; SCM = supply chain management software.
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Figure 1.4 Higher-productivity firms are more likely to use the internet, 2010-14
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Source: Hussain (2015) based on World Bank Enterprise Surveys, various years. Data at http://bit.do/ WDR2016-Fig1_4.

Note: The figures show the share of firms that have a website or use e-commerce among the different labor productivity quintiles across country income
groups. “Qtl” refers to log labor productivity quintiles. The data, pooled for all years between 2006 and 2014, cover firms with at least five employees.

Figure 1.5 African firms using the Firms that use digital technologies intensively
internet are more productive, 2014 also share other characteristics of high-productivity
firms. They tend to be larger, fast-growing, skill-
intensive, export-intensive, and located in the cap-

Distribution of sales per worker

T ital city” Larger firms use the internet more inten-
sively across all country income groups (figure 1.6),
8- and 65 percent of large firms but only 21 percent
of small firms use broadband internet in low-
6 income countries. The differences are comparable

Firms not using the internet

4 goods or services using the internet in lower-
middle-income countries, compared with 43 percent

27 of large firms.
Census and detailed survey data from Mexico,
0 0 ‘2 .‘“ ‘6 .é ]‘ Turkey, and Vietnam confirm the positive correla-

tion between internet use and the characteristics of
high-productivity firms. Firms in Turkey using the
Source: Cirera, Lage, and Sabetti 2015. Data at http://bit.do/ WDR2016-Fig1_5. web for online orders or reservations are 11 percent
Note: The figure shows the relative distribution of productivity for firms that more productive, 25 percent larger, and twice as

Internet users

use the internet and firms that do not. Productivity is measured by sales per

. N . . .
worker, estimated at the sector level. Results are similar using value added likely to export.® Those having a website are twice
instead of sales. Observations on the 45-degree line indicate that firms in as productive’ twice as 1arge’ and more than twice as

both groups have the same productivity. Firms not using the internet are less

productive (above the 45-degree line) throughout the distribution of labor likely to export as firms that do not have a website.
productivity. For instance, the median productivity firm among nonusers has In Mexico and Vietnam, firms are more productive

about the same productivity as the 20th percentile firm of the productivity

distribution among internet users. The surveys are representative of all firms if they have more computers per worker, conduct
with at least five employees in six African countries: the Democratic Republic  e-commerce, or have a higher share of workers using

of Congo, Ghana, Kenya, Tanzania, Uganda, and Zambia. .
the internet.?

for firms that use the internet for more demanding
business activities: 17 percent of small firms deliver
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Figure 1.6 Larger firms use the internet more intensively across all income groups,

2006-14
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Source: Hussain (2015) based on World Bank Enterprise Surveys, various years. Data at http://bit.do/ WDR2016-Figl_6.

Note: The figure shows the percentage of manufacturing and service firms that deliver orders over the internet, have a website, and use broadband internet by firm
size across low-income, lower-middle-income, and upper-middle-income country groups. The data, pooled for all years between 2006 and 2014, cover only firms

with at least five employees. Small firms have between 5 and 19, medium firms between 20 and 99, and large firms more than 100 employees. The statistics are
based on about 100 countries (some countries being surveyed twice) and 27,035 firms selling online, 94,083 with a website, and 43,628 using broadband.

More trade, higher
productivity, and greater
competition

Digital technologies raise growth,

but quantifying their aggregate impact

is difficult

The accumulation of ICT capital accounted for almost
20 percent of global growth between 1995 and 2014,
growth accounting approaches suggest. However, the
results need to be regarded with some caution, as the
approach involves some severe measurement prob-
lems (box 1.1). The impact was largest between 2005
and 2009, when it raised aggregate annual growth by
1.3 percentage points a year in developing countries,
out of a total of 6.6 percent among these countries,
or 19 percent (figure 17). And among high-income
countries, it contributed 0.4 percentage points out of
1.2 percent, or 38 percent.”

Digital technologies accounted for a higher share
of aggregate growth in high-income countries, point-
ing to greater digital use. The accumulation of ICT
capital accounted on average for 27 percent of aggre-
gate growth (2.1 percent) from 1995 to 2014 in high-
income countries and 14 percent of aggregate growth

(5.4 percent) in developing countries, consistent with
their less intensive use of ICTs. Firms in developing
countries have considerable room to adopt digital
solutions that have led to growth in high-income
countries, such as using the internet for e-commerce
or inventory management.

The true contribution to growth can be larger
if ICT complements other production factors, but
also smaller if it substitutes for them. Productivity
externalities beyond measured production factors
are ascribed to the residual TFP growth. A necessary
(but not sufficient) condition to accurately measure
productivity externalities is analysis at the firm level.

Assessing the growth opportunities of the internet
warrants more detailed analysis of the mechanisms
for it to affect growth. Against this background, it is
instructive to draw insights from the economics of
the internet as well as from the past industrial revo-
lutions (see box 1.2). The internet reduces transaction
costs, allowing firms to enter new markets, enhance
their efficiency, and exploit economies of scale, lead-
ing to innovation. It does this by reducing information
frictions, search costs, and the costs to communicate.
The decline can be dramatic if firms adapt their busi-
ness models to automate data-intensive transactions,
generating economies of scale.

55
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Box 1.1 Tracing back growth to a single, new technology suffers from

severe measurement problems

My view is that pinpointing precisely which (explanatory) variables matter for growth is impossible.

The limited number of observations relative to the seem-
ingly open-ended list of other potential growth correlates
at the country level makes it almost impossible to reject
alternative interpretations of the same macroeconomic
correlation. Faster-growing countries, for instance, have
more resources and economic opportunities available to
invest in information and communication technology (ICT)
infrastructure; thus, the direction of causality may run from
growth to ICT rather than the other way around. Moreover,
there are severe endogeneity issues, since differences in
the provision of ICT infrastructure across countries are likely
to be positively correlated with (time-varying) unobserv-
able, country-specific GDP correlates such as government
accountability and other institutional factors, leading to an
upward bias in ICT-growth elasticity estimates.
Cross-country growth regressions are not an appropri-
ate tool to draw inference on the impact of ICT on growth.
Numerous studies find a positive correlation between GDP
growth and (lagged) values of different forms of ICT capital
stocks based on cross-country growth regressions.? It is
tempting to take the estimated ICT-growth elasticities at
face value to quantify the impact of digital technologies
on growth. But this approach has serious shortcomings.
Most important, compared to the seemingly open-ended
list of potential growth correlates, the sample sizes in

@

—Robert Barro, 2015

cross-country growth regressions are fairly small due to the
finite number of countries and the typically limited low-
frequency time-series variation in the data.?

Growth accounting provides a less ambitious approach; it
decomposes aggregate growth into the contribution of each
production factor without getting to the issue of causality.
But its precision also hinges on the ability to compute ICT
capital stocks, which requires measuring depreciation rates
and price indexes for digital technologies that appropriately
reflect quality changes.© The approach also assumes that
the contribution of each factor of production to output is
proportional to the corresponding share in total input costs.
So, the true contribution to growth can be larger or smaller.

Firm-level studies comprise large sample sizes and
allow comparisons of the performance among firms oper-
ating in similar institutional environments. ICT investment
is a firm’s decision—still it is not plausible to assume that
it is independent of performance. A positive productivity
correlation in the data might simply capture that more
productive firms use digital technology more effectively,
indicating that other potentially unobservable firm-specific
factors explain the positive correlation between digital
technologies and firm productivity. In fact, many firm-level
studies claiming to find productivity externalities still suffer
from measurement and reversed causality problems.%¢

. See Czernich and others (2009), Koutroumpis (2009), or Niebel (2014) for more recent contributions using cross-country regressions to assess the

impact of broadband infrastructure on GDP growth. Qiang, Rossotto, and Kimura (2009); Cardona, Kretschmer, and Strobel (2013); and Minges (2015)
provide surveys of the literature using cross-country regressions to assess the correlation between ICT capital and broadband internet on GDP growth,

respectively.

o

Several researchers use methodologies, such as generalized method of moments (GMM) panel estimators, to address the endogeneity issue in cross-

country growth regressions, but the results are typically not robust to small variations in the included countries, time periods, or control variables due
to the large number of necessary country-level control variables, given the open-endedness of potential factors correlated with growth and ICT capital

investments (Hauk and Wiczarg 2009).

o

. But the acceleration in computing power (Moore’s observation) involves a severe measurement problem, as conventional price indexes do not capture

changes in quality of hardware or software. Jorgenson (2001) addresses this problem for hardware by constructing a constant quality index of
computer prices using hedonic techniques. The Conference Board (2015) uses the World KLEMS data following this methodology, harmonizing the most

recent techniques across countries.
See, for example, Gordon (2010, 2014) or Acemoglu and others (2014).

© o

The reduction in transaction costs thus increases
inclusion (market access), efficiency, and scale, which
translate into economic growth primarily through
the three channels of trade, capital utilization, and
competition.

. Forinstance, Draca, Sadun, and Van Reenen (2007) argue that causality has not yet been convincingly demonstrated.

Inclusion—facilitating international trade

Online marketplaces can reduce differences in the
information available to buyers and sellers (for exam-
ple, information asymmetries), enabling more firms
in developing countries to engage in international
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Figure 1.7 ICT capital accounted for nearly one-fifth of global growth, 1995-2014
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Source: Conference Board 2015. Data at http://bit.do/WDR2016-Fig1_7.

Note: The figure shows the average contribution of factor inputs and TFP to aggregate growth for 39 high-income countries and 91 emerging economies.
ICT = information and communication technology; TFP = total factor productivity.

Box 1.2 Is this time different? Predicting labor productivity growth at the

technological frontier based on lessons from past industrial revolutions

History shows that productivity growth driven by general purpose technologies can arrive in multiple waves;

it need not simply arrive, give what it has, and fade away forever thereafter.

It is easy to find echoes of today’s debates about the
internet in the history of the industrial revolution. Each
technological breakthrough comes with its own idiosyn-
cratic variations, but much can be learned by studying the
deliberations and experiences of the past.

Technological revolutions often take a long time to have
significant impacts. The maximum impact of steam power
on British productivity growth was not felt until the third
quarter of the 19th century, nearly 100 years after James
Watt’s patent.? The benefits of railroads were fairly small
initially, but grew as railroad productivity improved and
rail output rose as a share of economic activity.® Similarly,
investments in electrical capital equipment did not have
important spillovers until the 1920s.¢ Initially, factory owners
simply replaced large steam engines with large electric ones.
It took nearly 40 years after electricity was widely available
in the United States for organizational methods to catch up
and develop more efficient decentralized production lines.

—Chad Syverson, 2014

How do information and communication technologies
(ICTs) stack up with past major general-purpose technol-
ogies? For instance, electricity led to the invention of air
conditioning, elevators, and home appliances half a century
later. Arguably, the internet can be regarded as a major
follow-up invention from the computer (or microchip),
just as the internal combustion engine led to the interstate
highway system in the United States 60 years later. The
internet boosts the productivity of computers and mobile
phones in the same way that highways boosted the produc-
tivity of cars and trucks.

U.S. data show that labor productivity increased on
average by 2.4 percent annually after the inventions of the
internal combustion engine, electricity, and running water
between 1891 and 1972. Then it slowed, averaging only 1.4
percent annually between 1973 and 1996. Between 1996
and 2004, it surged again, growing 2.5 percent annually,
which scholars ascribe to the fast spread of the internet.?

(Box continues next page)
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Box 1.2 Is this time different? Predicting labor productivity growth
at the technological frontier based on lessons from past industrial

revolutions (continued)

Since 2004 aggregate productivity growth has returned to
its pre-1996 level, averaging 1.3 percent annually.

Does the 2004-13 productivity slowdown in the United
States reflect a petering out of the ICT revolution? Gordon
interprets this as a sign that the IT (or internet) revolution
does not have the same lasting impact as previous industrial
revolutions triggered by the internal combustion engine or
electricity.c But the difficulty of tracing a country’s growth
performance to a single new technology, given severe mea-
surement and endogeneity problems, allows alternative
interpretations of the same recent historical trend.

Syverson overlays U.S. labor productivity in the electrifi-
cation era and the ICT era to show that productivity growth
in both eras has exhibited remarkably common patterns so
far (figure B1.2.1)." During the electrification era, labor pro-
ductivity growth over the first 25 years was relatively slow,
just as it was in the ICT era from 1970 to 1995. Then both
eras saw decade-long accelerations in productivity growth,
spanning 1915-24 for electrification and 1995-2004 for IT.
Analogous to the 2004-12 slowdown, labor productivity
growth slowed again in the electrification era in 1924-32.
Then labor productivity growth in the electrification era
sped up again, averaging 2.7 percent annually in 1932-40.
This does not necessarily suggest that labor productivity in
the United States will pick up again in coming years.

. Von Tunzelmann 1978.

. Fogel 1965.

. David 1990.

. Gordon 2014; Syverson 2013.

D oo T

Syverson 2013.

trade (box 1.3). To purchase any product, the buyer
must find a seller, make a payment before receiving
the goods, and trust that the seller will deliver the
correct amount and quality on time. As a result of
these information asymmetries, only the most pro-
ductive firms export—typically the larger and older
firms.” Online marketplaces help solve all three
problems. They provide an organized marketplace
for firms to advertise their products and find buyers
in overseas markets.”? They thus reduce the costs of
trade by enabling firms to avoid intermediaries to
establish trade connections or participate in costly
trade fairs to market their products. Online market-

Figure B1.2.1 U.S. labor productivity
during the electrification era
(1890-1940) shares remarkably
common patterns with the ICT era
(1970-2012)

ICT era
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Note: ICT series years are labeled on the upper horizontal axis; the
series is indexed to a value of 100 in 1995. Electrification series years
are labeled on the lower horizontal axis; the series is indexed to 100 in
1915. ICT = information and communication technology.

. Gordon 2010, 2014. Byrne, Oliner, and Sichel (2013) use a growth decomposition of long-term time-series data and come to a similar conclusion.

places that operate internationally, like eBay, Ama-
zon, and Alibaba, operate websites in local languages.
Online marketplaces also include rating systems,
allowing the buyer and seller to assess each other’s
performance. The ratings and individual comments,
visible to anyone, build trust for future transactions
and encourage more responsible behavior. Many
online marketplaces also provide payment and
delivery services to reduce the cost of e-commerce.
Digital technologies also lower communication costs
facilitating the unbundling of tasks, allowing firms
to offshore production processes and services to
developing countries at lower costs.
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Box 1.3 Is the internet reshaping economic geography? Not yet.

Fifteen years ago, a widely read study pronounced the
death of distance and concluded that, with better and
cheaper communication technology, geography will no
longer influence individuals and firms. It argued that the
internet is making it easier and cheaper to communicate
over long distances. Goods and services, increasingly virtual
and weightless, can be delivered over the internet. That
makes location irrelevant to what an individual consumes, to
where an individual works, or to where the firm establishes
its business.?

Even though the internet has reduced the economic dis-
tance between countries, geography still determines flows
of goods and services. Bilateral trade between countries is
still negatively related to the distance between them after
controlling for the effects of the internet.” And online trans-
actions are still negatively related to distance: transaction
values on online market platforms like eBay in the United
States and MercadolLibre in Latin America decline when
the distance between buyers and sellers increases.c Internet
websites hosted in countries closer to the United States
receive more visits by U.S. consumers.¢ More generally, the
number of online transactions globally declines when the
bilateral distance between buyers and sellers increases.t
Even so, the relationship between trade flows and geography
is weaker for online transactions than for offline transactions.

The impact of distance on digital goods may at first
seem counterintuitive, given that they are weightless and
. Cairncross 2001.

. Freund and Weinhold 2004.
. Hortacsu, Martinez-Jerez, and Douglas 2009; Lendle and others 2012.
. Blum and Goldfarb 2006.
. Cowgill and Dorobantu 2014.
Blum and Goldfarb 2006.
. Hortagsu, Martinez-Jerez, and Douglas 2009.

. Leamer and Storper 2001.
Venables 2001.

b= (= B N B - N S B o i -1)

More internet use in a country is positively related
to the growth of bilateral exports of goods and ser-
vices.» The relationship tends to depend on country
income. Higher internet use in a developing country is
related to higher exports to high-income countries, but
not necessarily to other developing countries. Higher
internet use in developed countries, in turn, has no
effect on their exports. The similarities in internet use
between trading partners can also affect how the inter-
net affects trade. The trade between two countries is
25 percent higher if both countries have high internet
use and 31 percent higher if the exporter has high

delivered over the internet. But distance might be captur-
ing taste preferences that can influence online activities.
The effects of distance are not uniform across all website
visits. Instead, websites selling digital goods that are dif-
ferentiated and dependent on taste (music and games)
are affected by distance, but more standard digital goods
(software and financial information) are not.! The effect of
distance on online transactions also differs across product
categories, where goods that appeal to a local market (tick-
ets and sports memorabilia) are most affected by distance.

The impact of the internet on the location decisions of
firms and the geography of jobs is less clear. The internet
facilitates the dispersion of firms by allowing better com-
munication between workers performing complex tasks
and greater disintermediation of production processes.
And it enables the dispersion of jobs, as individuals find
work regardless of their location through online labor
exchanges (chapter 2). But it also opens locations previ-
ously considered economically unfeasible and allows firms
to cluster in locations to take advantage of comparative
advantage, further enabled by better communication tech-
nology." Jobs are clustered in these locations because the
firms want to access the dense labor market and special-
ized inputs suppliers. The equilibrium effect of the internet
on the location of firms and jobs is difficult to determine,
but the final global pattern of firm location could be many
clusters connected by the internet.

internet use and the importer has low internet use,
relative to two countries with low internet use.’s

Enabling more firms to reach new markets

The internet makes it easier to reach new markets
and thereby increases the extensive margin of trade—
more firms start to export and more products get
exported. A 10-percent increase in internet use in an
exporting country increases the number of products
traded between two countries by 1.5 percent; this
increase in the extensive margin can account for as
much as 78 percent of the total effect of the internet
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Figure 1.8 The internet enables more
firms to reach new markets, 2001-12
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Source: Osnago and Tan 2015. Data at http://bit.do/WDR2016-Fig1_8.

Note: Extensive margin of trade: more firms start to export and more
products get exported; intensive margin of trade: exporters increase the
amount of their exports for the same products.

on trade (figure 1.8). The impact of the internet is larg-
est if both countries have high internet use.”

Online platforms allow smaller firms to become
exporters. The firms selling on eBay in Chile, Jordan,
Peru, and South Africa are younger and have smaller
market shares than firms in the offline markets.”” The
Alibaba platform has a larger fraction of small firms
than the offline market.”® Firms exporting through
Alibaba also sell more products per firm.”

Online platforms enable firms to reach new
export destinations, changing trade patterns. Mar-
keting goods globally on the internet is cheaper,
and customizing the marketing information to suit
the local context and language is easier. So, firms
trading through online platforms can reach more
destinations than their offline peers. Chinese com-
panies selling on Alibaba reach an average of 3 and
a maximum of 98 export destinations, up from an
average of one and a maximum of 50 export des-
tinations for the offline firms.» The set of export
destinations also differs for firms exporting online
or offline in China. And a larger share of the online
exports reach emerging markets such as Brazil, Col-
ombia, India, Nigeria, the Russian Federation, and
Ukraine, compared with exporting offline, which
is more intensive in low-income countries or tradi-
tional high-income markets such as Germany, Japan,
and the United States (map 1.2).

Looking forward, the rise of online marketplaces
can accelerate the integration of developing countries
into world markets, opening substantial opportuni-
ties for trade and future growth. In China, Alibaba
already enables smaller and younger firms to sell
more products and reach more new consumers or
businesses in foreign countries. Online marketplaces
also emerged in other developing regions, but so far
only on a (much) smaller scale or for market niches.
The Moroccan online platform Anou enables artisans
in rural areas to directly export their products online,
cutting out traditional middlemen.* The Kenyan
online platform iProcure prescreens its vendors to
provide reliable local procurement services connect-
ing agricultural businesses and institutional buyers.?
So, e-commerce platforms should have substantial
growth effects if they achieve sufficient scale in devel-
oping regions (see box 1.4).

Increasing the volumes of exported
products

The intensive margin of trade—defined as the average
trade per firm or product—increases with the internet
penetration of countries. A 10-percent increase in the
internet use of a country pair increases the average
bilateral trade value per product by 0.6 percent.
More specifically, the average export value per firm
increases by 1 percent if internet use increases by 10
percent in the exporting country; it increases by 0.5
percent if internet use increases by 10 percent in the
importing country.

The rollout of broadband infrastructure boosted
exports and labor productivity in China even in the
era before Alibaba, from 1999 to 2007. The number of
internet users increased across all provinces between
1997 and 2007, though it was stronger in coastal areas
in the earlier years and in several inland provinces in
later years.” The value of real exports seems to have
followed a similar pattern.® The increase in internet
domains and users per capita had a positive impact
on firms’ manufacturing exports in ICT-intensive
sectors.” It raised the number of firms that export,
the firms’ share of export in total sales, and the real
value of firms’ exports. The higher share of internet
domains and users also increased firms’ real output
and labor productivity.

Facilitating the unbundling of tasks

Better communication technologies have facilitated
the unbundling of tasks, the “second unbundling”
of international trade.?® Businesses can locate dif-
ferent stages of their production in different host


http://bit.do/WDR2016-Fig1_8

ACCELERATING GROWTH

Map 1.2 China’s export destinations differ for firms using online platforms, 2006 and 2014
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Source: Chen and Xu 2015. Data at http://bit.do/WDR2016-Map1_2.

Note: Countries are grouped according to their share of total revenue in online trade relative to offline trade. Online trade is measured by Alibaba platform transaction data, and offline
trade by customs data. Substantially more offline trade is a ratio below 0.5 for the share of a country’s online exports in world online exports divided by the share of its offline exportsin
world offline exports. More offline trade is a ratio between 0.5 and 1. More online trade is a ratio between 1and 4.75 (75th percentile). Substantially more online trade is a ratio above 4.75.

Box 1.4 Successful online platforms account for local context and

institutions

Successful online platforms cannot necessarily be trans-
planted to a foreign country without adapting to the
local market and local institutions. The entry of eBay into
China illustrates this. Both eBay and Taobao, Alibaba’s
consumer-to-consumer (C2C) platform, entered the Chinese
market in 2003. eBay immediately established its dominant
market share of 85 percent by acquiring the Chinese market
leader, EachNet.? Taobao, however, quickly assumed a dom-
inant position. By 2014, it accounted for over 80 percent of
the Chinese C2C market (eBay exited the Chinese market
in 2006).

a. Wulf 2010.

Alibaba’s success can be explained (at least in part) by
its ability to adapt to local market conditions and culture to
remove the information asymmetries unique to the Chinese
C2C market. The Taobao website, for instance, indicates
whether sellers are online and allows buyers to communi-
cate instantly with the sellers through an online messaging
system.” Alibaba further guarantees foreign buyers in-time
delivery of their money and implemented a system to verify
sellers on its website for business-to-business (B2B) trans-
actions. Firms can buy a gold supplier status to have a third-
party verification company conduct on-site quality control.

b. Ou and Davidson (2009) note that Chinese consumers want to be able to communicate with their sellers and solve any problems relating to the

transaction immediately.
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countries to achieve greater efficiency in each stage.
This unbundling of tasks allows firms to outsource
production processes and services to developing
countries at lower cost, which in turn increases trade
in intermediate goods and places more importance
on global supply chains. This trend has, for example,
enabled the strong growth in business process out-
sourcing in Eastern Europe, India, and the Philippines.
The foreign value added content of exports increased
substantially along all major trade routes over the past
20 years, particularly among Asian economies.

Digital technologies reduce the costs of offshor-
ing, especially when the host country has significant
human capital. So, production structures become
more globalized, and more firms choose to offshore
different stages of their production. Higher use
of ICTs by firms allows headquarters to manage
increasingly complex functions, enabling them to
confidently send these functions overseas.® As com-
munication costs decline, exports of headquarter
services to foreign affiliates, such as professional and
technical services, increase3® These functions are,
however, complex, implying that firms select host
countries based on their human capital.*

Better use of digital technology in a country
encourages multinational firms to locate their sub-
sidiaries there. Many foreign subsidiaries are in
countries with high business use of the internet, and
the entry of a multinational into a foreign market is
positively correlated with business use.* And the pro-
vision of digital technology in the host country has
a stronger effect on the entry of multinational firms
when the firm is in an industry that uses communi-
cation technology more intensively and has fewer
routine tasks.

The unbundling of tasks has driven the tripling
of service trade over the past 15 years, particularly for
business, professional, and technical services such
as legal, advertising, consulting, and accounting. The
internet makes it easier for headquarters to transmit
information, supervise their factories, and coordinate
the supply chain across borders, encouraging firms
to outsource not only manufacturing but also service
tasks. Trade in education and professional services
has also increased.® Trade in education services prior
to the internet was conducted through correspon-
dence courses, with textbooks and course materials
mailed between instructors and students. Now web-
sites provide massive open online courses, known
as MOOCs, with video and other materials over the
internet. They also connect health service providers
enabling the spatial unbundling of health services,
such as radiology. Similarly, professional and techni-

cal services can be supplied internationally over the
internet. Online platforms like Upwork (formerly
Elance-oDesk) create marketplaces for freelancers to
provide these services (see chapter 2).

Efficiency—raising firms’ utilization of
capital and labor

Digital technologies help firms save costs by auto-
mating data-intensive production processes and
reorganizing their business models, increasing their
productive use of capital and labor3* Computers
and software allow firms to routinize processes,
increasing management efficiency and replacing
personnel with, for instance, human resource or
supply chain management software. The internet
further increases the opportunities for cost saving by
connecting machines, suppliers, and clients, so that
firms can manage their supply chains and inventory
more effectively in real time. The extent to which dig-
ital technologies raise labor productivity depends on
firms’ activities, but examples abound across coun-
tries and economic sectors.

The vast majority of efficiency gains emerge
outside the ICT sector, where firms use the internet
to sell and market their products online or share
real-time information with suppliers to minimize
their inventory and with customers to optimize their
services. The digital economy accounts for about
6 percent of GDP in OECD countries (box 1.5). Less
visible but more important for growth, incumbent
firms in traditional sectors invest in digital technolo-
gies to save costs by optimizing their production and
management processes. Retail companies such as
Walmart, for instance, have integrated (global) sup-
ply chains to minimize their inventory holdings by
linking electronic cash registers at retail outlets and
business-to-business ordering systems with order
dispatch and transportation scheduling at remote
factories. So far, the largest efficiency gains from
firms using digital technologies have been found
in wholesale and retail trade, business services,
insurance, finance, and selected manufacturing
sectors. The following section highlights selected
illustrations of how digital applications boost firms’
efficiency.

Increasing management efficiency

Crowdsourcing information through mobile phone
applications is helping farmers in Tanzania to pre-
vent the outbreak of diseases. In Tanzania’s Lake
Zone, 60 groups of farmers from 10 districts belong-
ing to the Digital Early Warning Network prevent
the outbreak of the cassava disease by crowdsourcing
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Box 1.5 The growth impact is largest when firms in traditional sectors use
digital technologies to modernize their business

The digital economy accounts for about 6 percent of gross
domestic product (GDP) in OECD (Organisation for Economic
Co-operation and Development) countries (figure B1.5.1).2
In the United States, which hosts some of the biggest tech
companies, the value added of information and communica-
tion technology sectors in GDP is 7 percent, compared with
13 percent in real estate, renting, and leasing; 12 percent in
wholesale and retail trade; and 8 percent in finance and insur-
ance or health and social services.” The value added of infor-
mation and communication technology (ICT) sectors in GDP
is the highest in Ireland (12 percent), thanks to large inflows
of foreign direct investment. In Kenya, which hosts one of the
largest ICT sectors among African countries, the value added
share of ICT services in GDP was 3.4 percent in 2013; that
includes telecommunications (and thus mobile money).¢
Despite the strong growth and high market valuations
of internet firms offering conventional services, their mar-
ket shares in these traditional sectors to date have been

relatively small. Consider Amazon. In the United States, its
home market, Amazon accounted for only 1.7 percent of the
retail market in 2014; e-commerce accounted for about 7
percent of the U.S. retail market in 2015. By contrast, offline
sales accounted for more than 99 percent of all sales of food
and beverages; 84 percent of clothing and furniture; and 59
percent of books, magazines, and music.¢

Less visible but more important for growth, incumbent
firms in traditional sectors invest in digital technologies to
save costs by optimizing their production and management
processes. The McKinsey Global Institute estimates that 75
percent of the economic impact of the internet in 12 large
developing and developed countries originates in firms
in traditional sectors—firms that would exist without the
internet but that use it to increase their cost-effectiveness.
The findings are consistent with studies showing that the
bulk of U.S. productivity growth over the past 15 years orig-
inated in ICT-using, not-producing sectors.’

Figure B1.5.1 The ICT sector accounts for 4-7 percent of GDP in most OECD
countries, 2011
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Source: OECD 2015. Data at http://bit.do/WDR2016-FigB1_5_1.

Note: ICT value added is the difference between the ICT sector’s gross output and intermediate consumption. The data are from 2011. The aggregate of
information industries here includes ISIC rev. 4 division 26 (manufacture of computer, electronic and optical products) and section J (information and
communication), which in turn comprises divisions 58-60 (publishing and broadcasting industries), 61 (telecommunications), and 62-63 (computer
programming, and information service activities). ICT industries are broadly defined, as they include publishing and broadcasting, trade and repair
activities, and media and content industries (Division 63.9).

%}

. The McKinsey Global Institute (Manyika and others 2011) used a different approach to compute the contribution of the internet to GDP. It computes the
total value of three main activities based on the internet: activities using the internet as support (e-commerce, online content, or advertising); internet
service providers; and software and internet service activities such as IT consulting, hardware manufacturers (computers, smartphones, or hardware
equipment). They find that these activities account on average for 3.4 percent of GDP among the G-8 countries, Brazil, China, India, the Republic of
Korea, and Sweden in 2009. The impact is largest among the developed countries. The shares include publishing and broadcasting activities and
media and content industries.

. The classification includes internet firms such as search engines, but not online retailers. The market share of online retailers is, however, still relatively
small: Amazon accounted for only 1.7 percent of the retail market in the United States in 2014; see http://www.bea.gov/.

. World Bank 2015.

. Economist 2014, 2015b.

McKinsey Global Institute (Manyika and others 2011). The results are based on a survey of 4,800 small and medium enterprises in the following 12

countries: Canada, China, France, Germany, India, Italy, Japan, the Republic of Korea, the Russian Federation, Sweden, the United Kingdom, and the

United States.

. See, for example, Jorgenson 2001, 2011.
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information.® Each farmer has a topped-up phone
card and has been trained to recognize early symp-
toms of cassava mosaic disease and brown streak
disease. The farmers use the mobile phones to send
monthly text messages to researchers about disease
incidence. In return, they receive advice on disease
control, and disease experts visit the area when more
than 10 percent of the members of a group report the
disease. The network, part of the Great Lakes Cassava
Initiative, supports more than 1 million farmers in
six countries.

Digital technologies help farmers in Botswana
meet quality and traceability requirements for beef
exports to the European Union. The farmers use the
Livestock Identification Trace-Back System, based on
transponders inserted into each animal, transmitting
information automatically to databases in 46 district
offices. The centrally stored data allow exporters to
trace beef to the individual cattle and their owners,
necessary to meet traceability requirements for
imports into the European Union. The technology
also helps improve veterinary services and save costs
by optimizing feeding schedules.

Digital interventions in agriculture seem to work
best when the information provided to farmers is
simple, such as real-time prices or weather forecasts.
Based on simple mobile phone applications or inter-
net kiosks, real-time data improve farmers’ access
to prices, local weather forecasts, and more detailed
advice on agricultural practices and input use (see
sector focus 1).

Real-time data help equipment manufacturers
in China turn over their inventory stocks five times
faster than suppliers not connected to the internet.
Supply chains and logistics operations account for
10-20 percent of Chinese equipment manufacturers’
costs, so companies using real-time data to optimize
inventories and transportation routes can achieve
substantial efficiency gains. Anji Logistics, a wholly
owned subsidiary of Shanghai Automotive Industry
Corporation, connects its IT systems with dozens
of Chinese equipment manufacturers to manage
logistics. General Motors China has cut costs and
improved customer satisfaction by building internet
connectivity into cars, so that dealers can check faults
remotely and send maintenance alerts to owners.
With only 20-25 percent of small manufacturing
firms in China estimated to have used the internet in
2013, there clearly is more scope to improve manufac-
turing efficiency.

The Egyptian logistics firm RW uses the online
platform Enzly to optimize supply chains, shortening
the time to deliver goods. The platform ensures more

efficient real-time communication and coordination
with clients and gives RW access to a large pool of
independent carrier trucks. Each truck has a global
positioning system (GPS), so RW can track shipments
in real time and be notified once the shipment is
delivered. The technology shortens the supply chain
gap between shipment and delivery in the domestic
market, allowing RW to provide superior transport
services at more competitive rates.

Connected water metering systems help munici-
palities identify leaks or changes in water use, reduc-
ing water losses by up to 10 percent. At its research
center in France, U.S. manufacturer Itron developed
water metering systems with wireless devices
allowing remote reading over large distances, so
that municipalities can reorganize maintenance and
respond immediately to water waste or losses in the
distribution network. The data also improve water
consumption analysis to optimize client service and
tariff structures. Itron's production of communica-
tion devices has increased fifteenfold since 2000,
and its production of water meters threefold. Such
connected metering systems have great potential to
save drinking water—more than 30 percent of the
drinking water produced worldwide never reaches
the customer (often due to leaks).”

Looking forward, the internet of things should
further increase the labor productivity of firms,
implying substantial opportunities for more effi-
cient business models and thus future growth (see
spotlight 6). For instance, the German truck body and
trailer manufacturer Schmitz Cargobull uses telemat-
ics (the integrated application of telecommunications
and data) in its trailers for real-time sharing of data
with drivers, freight agents, and customers on main-
tenance, loaded weights, cargo temperatures, and
truck locations. The company adjusted its organiza-
tional structure and management practices to max-
imize efficiency gains and escape competition from
low-wage countries. As a result, the firm'’s production
pace necessary to meet customer demand fell by 9o
percent, internal failures decreased by 92 percent, and
yearly accidents declined by 95 percent between 2000
and 2013, as its market share for refrigerated trailers
in Europe rose to 50 percent.®

Enabling online marketing and distribution

Firms are finding new and more efficient ways to
market and distribute their products online. Carmak-
ers represented on the internet in China can attend to
about 10 million searches each day on Baidu, reduc-
ing their marketing and sales costs relative to non-
connected manufacturers. Volkswagen, for instance,



is selling cars online to Chinese customers through
its own website and on the e-commerce site Tmall.%
Other manufacturers in China have been working
with search engines to gain deeper insights into
customer preferences to incorporate them in product
development.

Vietnamese firms wusing the internet for
e-commerce had 3.6 percentage point higher pro-
ductivity growth in subsequent years. The rollout of
broadband internet infrastructure in Vietnam (see
map 1.1) is positively correlated with firm productiv-
ity growth. Using the internet increased TFP growth
by 1.9 percentage point; firms also doing e-commerce
increased TFP growth by an additional 1.7 percentage
point (figure 1.9). The effect of e-commerce is larger in
sectors that use ICT more intensively, consistent with
a causal impact on productivity growth (see box 1.6).4°

Innovation—intensifying competition and
creating new business models

Online services and platforms eliminate search and
communication costs, increasing price transparency
and lowering the fixed costs to start a business.
Lower fixed and marginal costs enable new startups
to exploit scale economies from the beginning, sup-
porting their rapid growth. The transaction costs for
each new customer is almost zero for some services,
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Figure 1.9 Vietnamese firms using
e-commerce have higher TFP growth,
2007-12
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Source: Nguyen and Schiffbauer 2015 for the 2016 WDR. Data at http://bit
.do/WDR2016-Figl_9.

Note: Results are based on a regression of TFP or labor productivity growth
on the one-year lag of a dummy if the firm used the internet and the one-
year lag of a dummy if the firm also conducts e-commerce. The regressions
control for year fixed effects, province fixed effects, industry fixed effects,
firm age, firm size, foreign ownership, exports status, state ownership, and
the share of workforce with a secondary schooling degree. The internet

or e-commerce effects are significantly larger in ICT-intensive industries,
measured by World KLEMS two-digit sector-level data for Japan or the
United States; two-digit sector-level data on telecommunication expenses
in China; or four-digit sector-level data from a Vietnamese firm census,
2007-12, with more than 300,000 observations each year. ICT = information
and communication technology; TFP = total factor productivity.

Box 1.6 Do digital technologies embed productivity externalities?

Firms’ total factor productivity (TFP) growth in high-
income countries is often positively associated with
information and communication technology (ICT) capi-
tal accumulation.? The relation has been stronger in the
United States relative to the European Union, particularly in
ICT-using sectors, such as retail and wholesale trade,
finance, and other business services.® The few studies for
developing countries show that the correlations between
firms’” ICT capital stock and TFP growth in Brazil and India
are comparable to those estimated for high-income coun-
tries.t A few recent studies focus on the impact of rolling
out broadband infrastructure on firm productivity growth,
but the results are ambiguous.?

Knowledge spillovers?

Some recent studies suggest a causal impact of firms’ use
of digital technologies on their TFP growth.® Identifying a
causal impact requires that the spatial sequencing of ICT

infrastructure rollout must be independent from productiv-
ity growth in the different locations. Such a case is arguably
provided by the limited funding of a public program rolling
out broadband internet access points in Norway in the early
2000s; the expansion of broadband increased firms’ pro-
ductivity. Another study shows that establishments owned
by U.S. multinational companies in the United Kingdom use
their ICT capital stock more productively (after takeovers)
relative to domestic firms and establishments owned by
multinationals from other countries. This productivity dif-
ferential is highest in exactly the same sectors that were
responsible for the U.S. productivity surge from ICT invest-
ments in the 2000s, pointing to a causal impact of ICT on
firm productivity among U.S. firms in these sectors.?

Foreign direct investment spillovers?
Foreign direct investment (FDI) in Jordan’s ICT sector
did not lead to growth spillovers among domestic firms

(Box continues next page)
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Box 1.6 Do digital technologies embed productivity externalities?

(continued)

interacting with the foreign tech companies. Neither
domestic firms supplying goods or services to foreign
tech companies (backward linkages) nor domestic firms
consuming their services (forward linkages) grew as results
of such linkages. The lack of measurable growth spillovers
could be due to the relatively small number of foreign
multinationals in the ICT sector (8 in ICT-producing sectors,
and 160 in ICT-using sectors). And there are still relatively
few domestic ICT companies in Jordan, such as software
programmers, which are expected to benefit most from
linkages with foreign tech companies. Furthermore, foreign
firms like Microsoft or Oracle might use Jordan primarily as
a hub to support regional activities involving few linkages
to the domestic economy. The lack of spillovers to ICT-using
sectors in Jordan suggests that Jordanian firms import ICT
services rather than depend on the presence of foreign tech
companies in the country.”

Producing new products and processes?
Broadband internet increases innovation. A study of
German firms shows that broadband (DSL) infrastructure
rollout between 2001 and 2003 increased firms’ process
and product innovation once broadband internet was avail-
able within their districts (measured by the postal code).’
A study of six African countries finds that more intensive
use of computers or the internet enabled more product and
process innovation in 2014.J

Production technologies differ in whether they are more
or less widely applicable across products or industries. That

. Cardona, Kretschmer, and Strobel 2013.

. Commander, Harrison, and Menezes-Filho 2011.

o0 oo

is, some knowledge can be more readily adapted for use
in related production processes while other knowledge
is limited in its application. So, products or industries
embodying more applicable technologies also have more
scope for technology externalities. A recent study uses pat-
ent citation data from the U.S. Patent and Trademark Office
to trace the bilateral direction and intensity of knowledge
flows between technologies. It finds that digital technol-
ogies typically are more widely applicable in driving the
discovery of new technologies.

Increasing international technology diffusion?

The internet reduces geographic distances, which are
the main predictor of international technology diffusion.
Technology spillovers provide an indirect channel for digital
technologies to boost efficiency and thus firm productivity
growth beyond firms’ measured ICT capital stocks. For
instance, the internet might facilitate the (international)
diffusion of technologies by providing access to relevant
information or inducing knowledge spillovers between
users. The literature suggests that geographic distances
are barriers to international technology diffusion.' Likewise,
several studies find that bilateral trade flows embed learn-
ing externalities, spurring the diffusion of technologies.
This Report provides evidence that the internet enhances
trade and reduces distance, suggesting that the internet
facilitates the international diffusion of technologies, even
though the growth contribution of this channel is difficult
to verify empirically.

. See, for example, Inklaar, Timmer, and van Ark 2008; Schiffbauer, Serafini, and Strauch 2011; Bloom, Sadun, and Van Reenen 2012.

. Haller and Lyons (2015); Colombo, Croce, and Grilli (2013); and Bertschek, Cerquerab, and Kleinc (2013) do not find a significant impact of the rollout of

broadband infrastructure on firm productivity in Ireland, Italy, and Germany, respectively. By contrast, Grimes, Ren, and Stevens (2012) and Akerman,
Gaarder, and Mogstad (2015) find a positive impact in New Zealand and Norway, respectively. The results might suggest that moving from basic inter-
net access to broadband leads to only marginal productivity improvements. However, it might also be too early to measure the effect of high-speed
internet in firm-level data, since firms’ use of the internet is often still relatively basic.

@™

. Most studies attempt to address the endogeneity problem by using lagged ICT or human capital variables as instruments. However, unobserved tran-

sitory shocks (or unobservable firm-specific factors) lead to serial correlation in ICT and productivity measures that make these types of instrumental

variables invalid.

Akerman, Gaarder, and Mogstad 2015.
. Bloom, Sadun, and Van Reenen 2012.
. See Lamla and Schiffbauer 2015.
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percent of German firms already used broadband internet.
Cirera, Lage, and Sabetti 2015.

. Caiand Li 2015.
See Keller 2002; Keller and Yeaple 2013.

e

enabling scale effects and increasing the profits from
innovation. Such scale effects inspire new business
models based on the internet in services ranging
from retail trade, transport, and logistics to tourism

See Bertschek, Cerquerab, and Kleinc (2013). The authors analyze the impact of DSL infrastructure rollout in Germany in an early phase, when about 60

and finance. Innovations include mobile money, dig-
ital marketplaces, price comparator websites, online
media, and the sharing economy. The substantial
scale effects for some activities have also led to digital



goods trading exclusively online, as for e-books,
online search, and streaming music and videos—
making transport, storage, and distribution obsolete.

Intensifying competition

Price comparator websites enhance transparency in
prices and result in lower and less dispersed prices for
consumers. Consider term-life insurance, where aver-
age prices have fallen up to 15 percent in the United
States after the introduction of comparator sites.*
These websites emerged in 1996 and eliminated the
previously high markups. The potential customer
fills out a medical questionnaire online, and the sites
report quotes from companies that offer a suitable
policy. In almost all cases, the individual does not buy
the product directly online but gets connected instead
to the offline seller. Comparator sites essentially pro-
vide an information platform between the consumer
and the life insurance company that formerly was
available only to brokers. In contrast, the prices of
whole-life insurance, which were not covered by
these sites, were not affected—whole-life insurance
is a more complex product including built-in saving
components, leaving more room for asymmetric
information across buyers and sellers; a decline in
search costs is thus less relevant.

Online registration systems can lower the cost of
entry for new players, increasing competitive pres-
sure for incumbents. The number of newly registered
limited liability firms has increased, on average, 56
percent after the introduction of online registration
systems (from 2.7 per 1,000 working-age population
in years before the reform to 4.2 in the years after).+>
But this positive average impact masks heterogeneity
across countries (figure 1.10). Thirty-three countries
introduced online registration systems for firms
between 2006 and 2012. The entry density declined
somewhat in 8 of the 33 countries.

Two out of three firms experience moderate or
severe competition from digital innovations. The
share of firms reporting competitive pressure from
traditional competitors is somewhat higher than the
share of firms reporting competitive pressure from
digital technology startups (figure 1.11). Firms in tradi-
tional sectors using digital technologies to modernize
their business are thus an important source of com-
petition (see also box 1.5).4

Bringing competition to incumbent firms

The internet has created new types of startups that
base their business model entirely on the web but
offer traditional services such as retail trade, finance,
transport, logistics, tourism, media, publishing, and
advertising. These new business models dissolve the
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Figure 1.10 Firm entry rates rose after
countries introduced online registration
systems, 2006-12
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Sources: World Bank Doing Business database, 2007-12; World Bank Entre-
preneurship Database, 2006-12. Data at http://bit.do/WDR2016-Figl_10.

Note: The entry densities are based on regression coefficients using the
reform years in the Doing Business database. The reform year is either
the year when the online business registration was introduced or when
significant digital measures were undertaken to make the online registry
more effective.

boundaries between the online and offline econo-
mies and can help break existing regulatory barriers
to entry in sectors that are often protected from
competition.

Mobile money spurs competition in finance. Safari-
com, the leading telecom firm in Kenya, launched the
mobile money service M-Pesa in 2007, allowing users
to transfer money through a simple text-based menu

Figure 1.11 Two out of three firms report competitive
pressure from digital innovations, 2014
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Source: Economist 2015a. Data at http://bit.do/WDR2016-Figl_11.
Note: The data are based on a global survey with 561 respondents.
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available on the most basic mobile phone. By the end
of 2013, 17 million Kenyans, or more than two-thirds
of the adult population, were using the service to pay
for taxi rides, electricity bills, or daily supermarket
purchases. M-Pesa also created new opportunities for
innovation. Kopo Kopo partnered with Safaricom to
offer mobile money services to businesses. One of the
key factors underpinning M-Pesa’s success in Kenya
was the regulator’s decision to permit the scheme to
proceed as an experiment without formal approval:
similar schemes in other countries have typically been
held up by opposition from banks and regulators.
Firm-level data show that M-Pesa reduces the prices
of competing services in the financial sector.+
Internet startups offering financing based on “big
data” analysis to target unbanked customers increase
the competitive pressure for traditional banking ser-
vices. For example, in China, regulations in the finan-

Figure 1.12 Prices of taxi medallions have started to
decline following the entry of on-demand services
and reduced demand for traditional taxis
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cial sector have been restrictive, with deposit interest
rates partially liberalized only recently. In contrast,
internet platforms for businesses are often loosely
regulated, allowing them to offer financial services
that bypass regulations in the financial sector.* YWE
Bao, Tencent’s online bank, and WeBank, for instance,
offer online banking services in China. They collect
deposits from households and lend money using big
data analytics to assess the creditworthiness of poten-
tial borrowers. YWE Bao had 150 million subscribers
by the end of 2014. These internet firms threaten the
profitability of traditional banks, increasing com-
petitive pressure. Similar startups have emerged in
other countries. ZestFinance, LendUp, and Wonga
currently target unbanked subprime customers in
Canada, Europe, South Africa, and the United States.
German startup Kreditech and Hong Kong SAR,
China, startup Lenddo use information from social
media profiles and networks to determine the cred-
itworthiness of potential customers. Lenddo targets
the thriving middle class in developing countries,
which often lacks access to local financial services.
Ghanaian startup Cignifi uses borrowers’ mobile
phone records to judge their creditworthiness.

Online marketplaces exert competitive pressure
on brick-and-mortar retailers to innovate. The most
prominent are online retailers and wholesalers such
as Amazon and eBay in the United States, Alibaba in
China, Flipkart and Snapdeal in India, Ozon in Rus-
sia, Jumia and Konga in Nigeria, and Takealot and
Kalahari in South Africa. In the United States, online
sales accounted for 25 percent of all retail sales for
computers, electronics, and appliances in 2013. The
competition from online retailers has led many large
traditional retailers in the United States to combine
digital and physical consumer experiences by offer-
ing online orders and in-store pickup services to
improve their efficiency. And some online retailers
such as Amazon started to open brick-and-mortar
stores to enjoy potential (marketing) advantages of
traditional retailers.

Ride sharing services enhance competition and
the efficiency of transport services. Many cities
around the world require drivers to hold a license
to operate a taxi; entering the market is often asso-
ciated with high fixed costs since licenses are issued
rarely and must be bought from current owners.
The licensing system, together with growing urban
populations, has led prices for taxi medallions to sky-
rocket in large cities worldwide; in New York City, the
cost of a single-taxi medallion increased from about
US$400,000 in 2004 to more than US$1,100,000 in the
beginning of 2013 (figure 112, panel a). But the new
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competition from ride sharing services reversed the
trend. In San Francisco, the home city of these com-
panies, taxi use fell 65 percent (figure 1.12, panel b).
After decades of steady increases, single-taxi medal-
lion prices in New York City started to slump, falling
to about US$800,000 by the end of 2014 (the trend is
similar in other cities).#* The new competition also
forces taxi companies around the world to reduce
their prices or improve their services. Taxi companies
in various cities have begun to develop joint smart-
phone applications enabling online payment, rating,
and vehicle tracking in real time to compete with the
ride sharing services. The trend is not confined to
high-income countries. While Uber operates in more
than 57 countries and 300 cities, regional competitors
have emerged, such as Lyft and Sidecar in the United
States, Hailo and BlaBlaCar in Europe, Kuaidi-Didi
Taxi in China, Olacabs in India, and Easy Taxi in
Nigeria.

Digital innovations increase welfare in many ways
that are not necessarily captured by GDP statistics.
These welfare gains are even more difficult to quan-
tify, but a growing literature is shedding more light to
these “unmeasured benefits” of the internet (box 1.7).

Internet platforms also reduce the entry costs
in other service sectors contesting conventional
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business models. Airbnb operated in more than 40
countries in 2014, enabling owners to let their homes
for short-term rents. This puts competitive pressure on
the hotel and tourism industry, which has frequently
enjoyed high rents due to local market segmentation
or exclusive contracts in developing countries. The
Estonian startup TransferWise and the U.S. startup
Xoom match requests for international currency
transfers online, saving direct and indirect trans-
action fees by clearing reciprocal currency transfer
requests. The startups reduce regulatory rents by
reducing the prices of international currency transfers
by up to 9o percent. Postmates and Parcel provide
local logistics services in U.S. urban centers and are
starting to compete with traditional service provid-
ers such as Federal Express, but also with existing
e-commerce platforms by matching customers
demanding any type of locally available goods with
a pool of couriers. And Kenyan startup Sendy pro-
vides a platform accessible by simple mobile phones
connecting customers with motorcycle couriers to
offer delivery services payable with mobile money.*
Upwork (formerly Elance-oDesk) matches firms in
high-income countries with freelancers offering
professional service tasks in developing countries.
The Ugandan internet platform eKeebo connects

Box 1.7 Much of the benefit from the internet is unmeasured

The internet offers many benefits to individuals that are not
captured in the gross domestic product (GDP) statistics.
Countries compute GDP based on activities measured in
monetary terms and exclude activities that do not generate
monetary transactions. But many online activities generate
substantial benefits for the individual, such as time saved,
consumer convenience, expanded choice, better quality
leisure time, and access to more knowledge. These benefits
can be understood as the consumer surplus: the difference
between the price individuals are willing to pay and the
actual price for the product or service, which is often free
on the internet.

Economists are developing new techniques and col-
lecting new data to present a more accurate estimate of
the consumer surplus from the internet. One method is to
analyze the price and quality outcomes of using the internet
in a sector. A recent study compares the online and offline
prices of used books, finding that online prices are lower than

the prices in brick-and-mortar bookstores. It infers that the
buyers and sellers are better matched online.? This stylized
fact is an example of the “Long Tail” argument, which notes
that online stores provide a larger variety of products and
can sell niche products to more consumers.® The same study
also estimates that the consumer surplus is higher when con-
sumers shift to purchasing used books online.c A study of the
music industry finds that variety and diversity have improved
since 2000, mostly because independent labels and musi-
cians can operate online and release their music digitally.¢
Another way to calculate the consumer surplus from the
internet is to directly measure individuals’ willingness to pay
for the internet (online products and services are often free
and funded through advertisements). A McKinsey survey
of consumers in France, Germany, the Russian Federation,
Spain, the United Kingdom, and the United States in 2010
found that an average household would be willing to pay
approximately €38 a month for internet services that it

(Box continues next page)
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Box 1.7 Much of the benefit from the internet is unmeasured

(continued)

currently receives for free.® Similarly, an examination of
time-use data estimates that the median individual gains
more than US$3,000 annually from the internet.f

A study comparing the outcomes of online searches to
offline searches in a library finds that the average online
search tends to be faster by 15 minutes, the results are more
accurate and relevant, and the experience is more enjoy-
able than the offline search.? Also attempting to measure
consumer surplus, another study finds that users of Google
obtain a surplus of US$500 a year, on average, or a total of
US$150 billion for a 300-million user base."

The increase in time saved and in quality—and thus
the productivity of work from using the internet—can
indirectly increase GDP statistics. Conversely, the internet
has also reduced productivity by providing an easy way to

Source: Crafts 2015.

. Ellison and Fisher Ellison 2014.

. See Anderson 2006.

. Ellison and Fisher Ellison 2014.

. Waldfogel 2013.

. McKinsey Global Institute (Manyika and others 2011).
Goolsbee and Klenow 2006.

. Chen, Jeon, and Kim 2014.

. Varian 2011.
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individuals who want an authentic home-cooked meal
with independent or amateur chefs, circumventing
restaurant licensing, which can be a source of rent-
seeking in developing countries.

Cloud computing can reduce the costs of entry in
developing countries, implying substantial oppor-
tunities for innovation and competition and thus
future growth.*® It provides computing infrastructure
(processing, memory, and storage of data), platform
applications, and software services for firms with
access to the internet. Firms can use these services,
for a fee, without investing in the underlying hard-
ware or software infrastructure. Cloud computing
has significantly reduced the fixed costs of starting a
business in the last decade. Startups can use the latest
computing infrastructure, video conferencing ser-
vices, or online payment systems at much lower cost.
The reduction in entry costs has so far materialized
mainly in high-income countries. Although local pro-
viders have emerged in developing regions, such as
Angani in Kenya and Data Park in Oman, these have
not yet achieved sufficient scale.

procrastinate and distract oneself with social networking
sites and cute animal videos. The aggregate effects of the
internet use of individuals are difficult to determine—an
interesting avenue for further research.

But all this is not new. The initial gains from past techno-
logical change were also undercounted in GDP. For exam-
ple, the cost savings from railroads made up about three-
fourths of the total gains in GDP in the mid-19th century; by
the early 20th century, this had fallen to about one-fourth.
Time saving became by far the more important benefit as
commute times shortened and the leisure time of working-
class customers increased. Similarly, U.S. national accounts
did not reflect the output from automobiles for nearly 15
years after the Ford Model T, the first mass-produced car,
was available.

Digital technologies can
lead firms and countries to
diverge

Divergence—with benefits short of
expectations

Despite the opportunities, firms’ use of digital tech-
nologies differs substantially across sectors and coun-
tries; the differences prevail when comparing the ICT
intensities of the same sectors across countries with
a similar GDP per capita. The share of firms that used
the internet for banking in 2012, for example, was
below 20 percent in several middle-income countries,
but more than 80 percent in others (figure 1.13).

This divergence in the intensity of internet use
for firms in the same sector is confirmed by more
detailed survey data from six African countries in
2014. The share of manufacturing and service firms
with at least five employees using the internet ranged
from 22 percent in Tanzania to 73 percent in Kenya.
Of manufacturing firms in Kenya, 41 percent used



it to manage their inventories, compared with 27
percent in Zambia and only 6 percent in Uganda
(figure 1.14). Of service firms in Kenya, 41 percent used
the internet to manage their inventories, compared
with 15 percent in Zambia, 12 percent in Uganda, and
only 8 percent in the Democratic Republic of Congo
and Tanzania. The divergence in the shares of man-
ufacturing or service firms that sell goods online or
use the internet for marketing was comparably large
across these six countries.*

The share of retail firms that sell their products
online varies substantially across Latin American
countries with a similar GDP per capita. In Bolivia,
52 percent of all firms with at least five employees
in the retail sector sold their products online in 2010
(figure 1.15). Peru had a slightly higher GDP per
capita in 2010, but only 14 percent of retail firms with
at least five employees sold online. Only 18 percent
of retail firms in Brazil sold online in 2010, and only
27 percent in Panama. In Mexico and Uruguay, about
half of all retail firms sold online; in Argentina 62
percent. Variations in the share of retail firms that do
e-commerce are comparably large in the other devel-
oping regions.

The share of firms that use connected customer
relationship management (CRM) platforms to facili-
tate sales, customer support, and related interactions
with customers or other businesses varies substan-
tially across sectors and countries in Europe (figure
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Figure 1.13 Firms’ use of online banking varies
substantially across countries at comparable incomes,
2003-06 and 2008-13
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116). In Austria, 60 percent of retail and wholesale
firms use integrated CRM systems, but only 28
percent do in the United Kingdom. Half of all man-
ufacturing firms in Germany use these systems,

Figure 1.14 Firms’ use of the internet varies among six African countries, 2014
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Source: Cirera, Lage, and Sabetti 2015. Data at http://bit.do/WDR2016-Figl_14.

Note: The figures show the shares of firms in the manufacturing and services sectors that use the internet to manage their inventory, sell their goods or services,
and do marketing. The results are based on 2,843 firms (1,458 manufacturing and 1,385 service firms) in these six African countries in 2014.
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Figure 1.15 The share of firms in the retail sector that
sell their products online varies substantially among
Latin American countries, 2010
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compared to only 32 percent in Norway, 20 percent
in Poland, 18 percent in Estonia, and 12 percent in
Croatia. In Finland, 25 percent of professional service
firms sourced CRM software from the cloud in 2014,
but only 5 percent did in France or Lithuania.

These findings are consistent with previous stud-
ies showing that digital technologies diffuse much
more slowly within developing countries than pre-
vious major technologies (for example, electricity or
the steam engine).®® This lack of internet penetration

in developing countries contributes to cross-country
divergence in incomes.

Why are the differences so large? In most coun-
tries, the physical infrastructure barriers to internet
use are fairly small for most firms in urban areas.
Differences in the affordability of the internet across
countries have been an important factor (see chapter
4). But equally important are other structural barri-
ers that limit firms’ ability or incentives to use the
internet more intensively. That three-fourths of all
retail firms in Panama do not conduct e-commerce,
for instance, might be related to a regulatory barrier
protecting domestic retailers: foreign-owned firms
are not allowed to operate in Panama’s retail sector,
reducing competitive pressure among domestic
firms to increase their efficiency (see figure 1.15). By
contrast, there are no restrictions to foreign entry
into the retail sectors in Argentina, Mexico, and
Uruguay—where retailers use e-commerce more
extensively.

Market power—scale and network effects
can lead to anticompetitive behavior

The digital economy can be highly concentrated.
Facebook is the leading social network. Amazon sold
40 percent of all e-books in 2014. Google is the dom-
inant search engine in most countries: it accounted
for about 25 percent of the display-ad market, while
Yahoo and Facebook accounted for about 10 percent
each.® And while the sharing economy is increasing
the number of market players in various services, Air-
bnb and Uber are its major platforms so far.

Figure 1.16 The share of firms using integrated customer relationship management platforms
varies substantially among sectors and countries in Europe, 2014
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Domestic mobile money markets are often con-
trolled by one or two operators. Safaricom, creator of
the mobile money service M-Pesa, controls more than
two-thirds of the mobile money market in Kenya (fig-
ure 1.17). The mobile money market in the Philippines
is a duopoly, with the largest operator controlling 77
percent of the market.

What matters for antitrust regulators, however,
is not the concentration of a sector per se, but the
entry costs for new entrants or switching costs for
consumers.® The concentration of various markets
in the digital economy—often two-sided markets in
which platforms match service providers or sellers
with users or buyers—is not surprising. When the
transaction costs to serve additional customers are
close to zero, the most innovative firm—say, the one
with the best search algorithm or online platform—
will be frequented by the most customers. As long as
the fixed entry costs are low, the industry remains
dynamic, in the sense that entrepreneurs program-
ming more efficient search engines or applying
superior business models will be able to enter and
disrupt the existing incumbent (through creative
destruction). AltaVista, for instance, was once the
most popular search engine, but it lost ground in 2001
to new market entrant Google, which provided more
efficient services.

Network effects or anticompetitive behavior can,
however, create barriers for startups. For instance, the
more people who use Facebook, the higher the value
for users to create content on its website. Similar net-
work effects (or switching costs) might exist for other
online services. Google has been accused of using its
dominant position in the market for online display
advertising to curb competition and push companies
toward its other services. Several Google competitors,
including Microsoft and Yelp, had argued that Google
unfairly demoted rivals in its search engine results to
direct users toward its services. Similarly, Amazon has
been accused of abusing its market power by delaying
the shipping times of products from publishers that
did not agree with its pricing mechanism.

The room for anticompetitive behavior varies
among digital products and services. Network effects
and switching costs appear to be large for search
engines, allowing them to create barriers to scale for
new firms offering this service. By contrast, program-
ming ride sharing platforms can be imitated fairly
easily, and drivers can use more than one platform at
the same time in the absence of exclusivity contracts.
Indeed, multiple ride sharing platforms competing
with each other have emerged. And traditional taxi
companies have also started to use the technology.

ACCELERATING GROWTH

Figure 1.17 Mobile money markets are often
controlled by one or two operators, 2014
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New digital solutions can also raise fixed costs and
thus lower competition in sectors such as manufac-
turing due to high up-front costs of software, data
storage, analytics, and security.

Safeguarding a level playing field for business can
thus also involve overhauling the regulatory regimes
in the digital economy, including sectors in which
technology is dissolving the boundaries between
online and offline firms. The initial entry of internet
firms into these sectors can disrupt monopolies, but
regulators need to level the regulatory regime and
prevent market shares from becoming excessively
concentrated.

The nexus of technology and
regulation

The potential impact of the internet on firm pro-
ductivity is highest for activities where the internet
can achieve large-scale effects and where contracts
are easier to enforce—and thus can be automated.
Economic activities can be classified by the degree of
their amenability to the internet, based on:

* Contract complexity. Some goods and services
are contract-intensive, because they embody a
higher share of intermediate inputs that require
relationship-specific investments that are more
difficult to enforce by written contracts.>* The less
complex that goods or services are, the easier it is
to enforce contracts and use internet platforms to
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Table 1.1 The internet impact is highest for data-intensive activities that involve

easy-to-enforce contracts

Data-intensive activities

More scalable

Less scalable

Less complex products (contracts easier
to enforce)

Retail and wholesale trade, transport,
insurance, banking

Legal services

More complex products (contracts more
difficult to enforce)

Agriculture,
hotels and restaurants, manufacturing,
real estate, utilities

education, health care, Construction

Source: WDR 2016 team.

Note: The approximate grouping of sectors is based on the literature; among others, on Bloom, Sadun, and Van Reenen (2012).

market these products and match buyers and sellers
(table 1.1).5

Scaleeffects. The impact of the internet is larger if the
internet can help achieve scale effects. For instance,

longer value chains require more intensive real-
time communication or sharing of large amounts
of data between different stages of production or
with suppliers and clients. The internet reduces
these transaction costs, enabling scale effects and
increasing management efficiency.s

Firms using digital technologies need to
invest in skills and reorganization
As for any new technology, integrating digital solu-
tions into firms’ business models can be risky and lead
to costly failures. Digital technologies have often been
called on to help meet supply chain needs, but not all
have brought the expected widespread benefits. Five
or ten years ago, radio frequency identification tags
for tracking individual goods were considered the
major source for efficiency gains. U.S. retailer Walmart
required its biggest suppliers to use the tags, but their
use has not taken off in the extended supply chain.
The successful use of digital technologies depends
on firms’ complementary investments in skills and
organizational restructuring. That more productive
firms use digital technologies (more intensively)
suggests that there are barriers to firms using them

more effectively. Two such barriers for firms are the
skills of the workforce and the ability to reorganize
management processes to make better use of the
efficiency gains that digital technologies can provide.
There is even evidence that investing in ICTs without
business process reorganization can reduce firms’
productivity growth.s”

The correlation between firm productivity and
ICT capital stocks among firms in India and Brazil
increases significantly after firms have reorganized
their production structures or hired more skilled
labor. Firms in Vietnam with a more educated work-
force or a higher share of managers relative to total
staff had a stronger correlation between firms’ use of
the internet (such as selling products online) and TFP
growth in subsequent years.®

The majority of firms in Eastern Europe and Cen-
tral Asia that use broadband internet have not reor-
ganized their businesses, pointing to potential ineffi-
ciencies in the way it is deployed. Only one-fourth of
firms using ICTs have adjusted their organizational
structures or management practices (table 1.2).

The differences in these complementary invest-
ments help explain the heterogeneity in the use and
impact of digital technologies. For instance, firms’
investments in computerized information (digital
technologies) are comparable among firms in the
United States and Brazil (figure 1.18). But U.S. firms

Table 1.2 Many firms use the internet without changing their organizational

structures, limiting its impact, 2010-14
percentage of firms

Did firm introd Firms that use Firms that use Firms that have
. -'d your firm iniracuce new or broadband e-mail a website
improved organizational structures

or management practices? Yes No Yes No Yes No
Yes 23 10 22 7 26 12
No 77 90 78 93 74 88

Source: Hussain (2015) based on World Bank Enterprise Surveys, various years.



invest substantially more in training and develop-
ment (skills) and in business process improvements
(reorganization), explaining why the impact of dig-
ital technologies on firm productivity is higher for
U.S. firms. Similarly, firms in Japan and China had
the highest investments in digital technologies, but
they invested less in skills than France, Germany, the
United Kingdom, and the United States.

Complementary skills and reorganizations are
more important for more advanced digital technol-
ogies, potentially explaining the slow diffusion of
some of these technologies across firms (see figure
1.4). Implementing customer relationship or supply
chain management software and integrating it with
ICT systems of customers and suppliers requires a
well-trained workforce and the adoption of new orga-
nizational processes incorporating real-time informa-
tion flows.

Countries need to invest in skills and
logistics to enable firms to use ICT more
effectively

Since a shortage of skills can lower aggregate pro-
ductivity growth despite investments in broadband
infrastructure, countries need to invest in education
to complement investments in new digital technolo-
gies (chapter 2). They also need to invest in infrastruc-
ture such as electricity, trade logistics, and payment
systems.

Online marketplaces for nondigital goods enable
scale effects if trade infrastructure is adequate. After
an online transaction has been completed, the timely
delivery of (physical) goods requires offline trade
infrastructure® Countries thus need ports with
enough capacity to connect domestic firms to inter-
national markets and efficient domestic logistics
infrastructure to complete the “last mile” delivery.

Online retailers in some countries still struggle
to deliver their parcels to domestic customers. In 38
countries in 2012—27 of them in Africa—less than 50
percent of the population had access to home postal
delivery (figure 1.19).

Faced with such difficulties, many e-commerce
companies have come up with their own solutions.
Alibaba has partnered with logistics firms in China to
create a network for delivering parcels to Chinese cit-
ies within a day. Flipkart has partnered with the Dab-
bawalas, the deliverymen famous for their reliable
delivery of hot lunches, to deliver parcels in India.
Russian online retailer Ozon created its own logistics
service company to increase the speed of deliveries.

Online payment services are available to firms in
many countries but not in most African and Central

ACCELERATING GROWTH

Figure 1.18 Firms’ ICT investmentsasa s
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Asian countries (map 1.3). Consumers and firms need
a way to pay for online transactions. e-commerce
relies on the ability of firms and consumers to pay
for their products online. Credit cards are accepted
on most online platforms, but many individuals do
not have credit cards: less than 10 percent of the pop-
ulation in developing countries had a credit card in
2012.%° Online payment systems providing business
accounts, such as PayPal, MercadoPago, and PayU,
are alternatives. For instance, MercadoPago provides
online payment services to small businesses that do
not have bank accounts.

The low share of firms using e-commerce in
some developing countries can also originate from
network effects in internet use. Network effects are
present because the value of the internet to a firm
depends on the number of internet users (creating
online content). Thus low rates of domestic internet
use by individuals, firms, and government reduce
the benefits of e-commerce. But the argument is only
relevant for firms that target the domestic market in
developing countries with few internet users; export-
ing firms targeting world markets face over 3.5 billion
potential online customers. The rapid increase in the
number of internet users worldwide in recent years,
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Figure 1.19 Many countries still have poor postal delivery systems
Percentage of population receiving home postal delivery in 2012
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Map 1.3 International online payment systems for businesses are unavailable in many parts of
Africa and Central Asia, 2012-14
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together with the lower transaction costs in online
marketplaces should, in turn, encourage more firms
(in developing countries) to use the internet to export
to foreign markets in coming years.

Countries need policies to encourage
competition
Domestic or foreign barriers to entry and competition
reduce firms’ incentives to invest in digital technol-
ogies or complementary skills and reorganization.
Without competitive pressure, private firms lack
incentives to invest in costly or risky new technol-
ogies. The complementary factors at the firm level
correspond to competition policies at the country
level. Firms are more likely to invest in skills or orga-
nizational restructuring if they are subject to product
market competition.®

European manufacturers are investing in machines
that communicate with one another (internet of
things) to escape the increasing competition from
low-cost Asian producers. For instance, BuS Elektronik
invested in information technology to specialize in
custom-designed electronics components produced
in lot sizes that are too small to spur the entry of Asian
electronics firms. The Daimler Group’s Smart auto-
mobile plant uses modern information technology
to integrate assembly and production lines among
a network of seven large suppliers. The interlinked
production system allows Daimler to optimize its
value chain and to customize its products, with 10,000
variations of its vehicle cockpits. Low-cost factories in
emerging countries cannot easily copy this strategy,
which requires proprietary data.®

The mechanism is illustrated in Schumpeterian
growth models predicting that each firm will invest
in technologies new to the firm to reduce its costs
and escape competition—albeit only temporarily.
But these incentives are attenuated when leading
firms in the sector have cost advantages that trailing
firms cannot overcome. The market leaders have little
incentive to invest in technologies new to the firm
since they do not face competitive pressures to reduce
their costs; the laggard firms are too far away from the
frontier to bridge the cost gap and instead use vintage
production technologies, focusing on local market
niches to survive.” Thus fast-growing sectors with a
high share of firms using new technologies exhibit
specific firm dynamics, echoing high firm churning
and neck-and-neck competition market structures,
forcing firms to enhance their efficiency by investing
in more productive technologies. The positive links
among competition, technology adoption, and pro-
ductivity growth are well documented.*

ACCELERATING GROWTH

Consistent with the Schumpeterian mechanism,
firms in more contested industries use digital tech-
nologies (more effectively). The allocation and selec-
tion mechanism in more contested markets drives
firms to invest in new digital technologies.®* Compe-
tition from China has induced the adoption of new
technologies and ICTs in OECD countries, accounting
for 15 percent of their technology investment between
2000 and 2007 and contributing to their productivity
growth.® Arguably, the entry and innovations of Tao-
bao, Alibaba’s consumer-to-consumer (C2C) platform,
were at least in part encouraged by foreign compe-
tition from eBay. Similarly, firms in more contested
sectors in Vietnam, which have higher entry and exit
rates, are more likely to invest in broadband internet.
And younger firms in Mexico use e-commerce more
intensively: the share of online sales in total sales is
almost twice as high in young firms (less than five
years old) than in older firms.*” In France, automo-
bile dealers enhanced their investments in ICT, such
as human resource software and other innovations,
when facing more intense product market competi-
tion after the liberalization of the automobile distri-
bution system in the European Union in 2002.%

In high-income countries, the youngest firms use
the internet more intensively, while in low-income
countries, the oldest firms do (figure 1.20). In low-
income countries, however, startups seem to face
barriers to more intensive internet use, which the old-
est firms (typically also larger) tend to overcome. In
middle-income countries, the results are mixed.

Domestic firms in developing countries use the
internet more intensively when they face pressure
from foreign competition. The probability that
domestic firms (with at least five employees) facing
foreign competition use broadband internet increases
by 41 percent; that they sell their products online, by
29 percent; and that they purchase inputs online, by
36 percent (figure 1.21). The increase in internet use
due to foreign competition is independent of firms’
initial productivity.

Among six African countries in 2014, for instance,
increased competition incentivized firms to use the
internet more intensively, leading to more product
and process innovation. Firms that had experienced
more competitive pressure, leading to a decline in
their market shares over the past three years, invested
in more intensive uses of the internet. For example,
a 10-percent reduction in the market share increased
the probability that these firms used the internet to
market their products, on average, by 11 percent, and
the probability that they used the internet to manage
their inventory by 8 percent.® Domestic firms in
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Figure 1.20 Young firms use the internet more intensively in high-income
countries—old firms, in low-income countries, 2010-14
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Source: Hussain (2015) based on World Bank Enterprise Surveys, various years. Data at http://bit.do/WDR2016-Figl_20.

Note: OECD = Organisation for Economic Co-operation and Development.

Figure 1.21 Domestic firms use the

internet more intensively when they
face foreign competition, 2010-14
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Source: Hussain (2015) based on World Bank Enterprise Surveys data,
2010-14. Data at http://bit.do/WDR2016-Figl_21.

Note: The bar chart shows the coefficients of six firm-level cross-section
regressions of dummy variables for internet use on a dummy if the firm
reports pressure from foreign competition. All coefficients are significant
at the 5 percent level. Each regression controls for firm age, firm size,
foreign ownership, and sector- and country-specific effects. The data
include all firms with at least five employees in more than 80 developing
countries. The number of firms in the different regressions varies from
3,400 to 8,200.

Kenya and Uganda used the internet more intensively
in sectors with increasing competition from foreign
direct investment (FDI). The (more intensive) internet
use due to higher competition had led to more prod-
uct and process innovation among firms in these six
African countries.

Manufacturing firms in Mexico are more likely
to invest in digital technologies and use them more
productively when they sell products that are directly
competing with imports from China. Firms that
faced this external shock of higher foreign competi-
tion between 2000 and 2008, either in the domestic
or the U.S. (export) market, increased their number of
computers per employee, their share of labor using
the internet, and their share of online purchases
in total purchases in the subsequent four years,
2008-12 (see figure 1.22). As a result, the share of
labor using the internet in 2012 was 11 percent higher
for firms that faced more Chinese competition—and
the share of online purchases was 114 percent higher.
The more intensive use of digital technologies due
to Chinese competition translated into productivity
growth among firms in Mexico. By contrast, ICT use
had no impact on labor productivity growth among
Mexican firms that did not face import competition
from China.”

Manufacturing firms confronted with an increase
in competition in Brazil are more likely to implement
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Figure 1.22 Firms in Mexico facing higher import competition from China use more ICTs more

productively
percentage-point change, 2008-12
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Note: Chinese competition is measured as the change in the share of China in Mexico’s imports in the period 2000-08. The two groups depicted in these figures are defined as below the
median (low competition) and above the median (high competition). The Mexico ICT survey, ENTIC, represents over 52,000 manufacturing and services firms with at least

10 employees. ICT = information and communication technology.

e-commerce systems. They are also more likely to
move to more complete e-commerce Systems—pro-
viding an online order and integrating payment
system on their website—when they face more com-
petitive pressure.”

Consistent with these findings, aggregate sector
and country data suggest a negative correlation
between regulatory barriers to product market com-
petition and firms’ investments in digital technolo-
gies. More restrictive product market regulations on
firm entry in service sectors are associated with lower
ICT use (figure 1.23, panel a). The negative relation
prevails when comparing restrictions to domestic or
foreign entry in individual service sectors with firms’
internet use in these sectors across countries. Pro-
fessional service firms in Europe—for architecture,
design, consulting, legal, and accounting—are less
likely to sell their services online in countries that
have higher barriers to entry in these sectors. Trans-
port service firms are less likely to purchase cloud
computing services, such as CRM software, over
the internet in European countries that have higher
regulatory barriers for foreign firms to enter. Domes-
tic retail firms are less likely to use the internet for
online sales if they operate in countries with higher
entry barriers for foreign retailers. The same is true

for manufacturing firms: higher nontariff barriers to
trade are associated with lower ICT use in manufac-
turing (figure 1.23, panel b).”

Firms' internet use varies with barriers to competi-
tion across sectors in the same country. The Philippine
retail sector has substantial restrictions to domestic
and foreign entry and is dominated by a few incum-
bent firms, while few firms use ICTs. Foreign retailers
that aim to establish a commercial presence need to
pass prequalification procedures, meet minimum cap-
ital requirements, meet limitations to foreign equity
participation, and have the majority of the board of
directors be Filipinos. Only about 20 percent of retail
firms (with at least five employees) sell online in the
Philippines.” By contrast, the Philippine business pro-
cess outsourcing sector is characterized by high entry
rates and few regulatory barriers to competition. It
is intensive in ICT-related services such as software
development, animation, contact centers, and tran-
scription. These ICT-specific services experienced
high productivity growth in recent years and provided
about 1.2 million jobs in 2015. Similarly, Nigeria’s retail
sector, Indonesia’s banking sector, and India’s and
Bulgaria’s ICT sectors are more internet intensive and
have fewer regulatory barriers to competition in oth-
erwise difficult business environments.
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Figure 1.23 Restrictive product market regulations in services and higher nontariff technical
barriers to trade in manufacturing are associated with lower ICT use, 2010-14
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Note: Panel a: The y-axis shows the barriers to entry subindex of the Product Market Regulation (PMR) Index (OECD, various years) for service sectors. The x-axis shows the Digital
Adoption Index, as computed for this Report. The PMR index is available for 47 OECD and large developing countries, as well as for eight smaller Latin American countries. Panel b: The
y-axis shows the (log) frequency of nontariff barriers (excluding class A, B, and D restrictions) across developing countries. The x-axis shows the share of manufacturing firms that have
a website in the corresponding developing countries. ICT = information and communication technology; NTM = nontariff measure; OECD = Organisation for Economic Co-operation and

Development.

Regulation to foster competition in the digital
economy needs to consider network effects and
switching costs, which can lead to new entry barri-
ers in parts of the digital economy. To address these
changes in market structures, regulations must
prevent anticompetitive behavior and ensure that
potential entrepreneurs have fair market access. Reg-
ulatory authorities in many countries play a similar
role for other network industries, such as electricity
or telecommunications. Regulators in several coun-
tries have made phone numbers portable across car-
riers—so that users can keep the same phone number
while switching to a new provider—minimizing
switching costs and ensuring a level playing field for
new entrants. Similar regulatory innovations might
be required for social media, digital marketplaces,
digital payment systems, and the sharing economy,
where users need to be able to change internet plat-
forms with ease and at zero cost.

But regulating the digital economy is far from
straightforward. It requires deep understanding of
technical characteristics of the corresponding tech-
nology. Most internet firms, operating in two-sided
markets, can blur price signals in either of the two
markets. For instance, sharing economy platforms
typically set the rates they charge customers as well
as suppliers (drivers or homeowners). Once the plat-
form has a large set of users, it can charge suppliers

higher fees, despite having competitive rates for
customers. So greater digital use needs to be accom-
panied by unified standards, full interoperability, and
competition across platforms and contracts.

Overall, countries that pursue procompetitive reg-
ulations in most sectors grow faster, as firms in these
countries invest in digital technologies and use them
more effectively. Given the substantial variations in
barriers to domestic or foreign competition and entry
across countries, the divergence in firms’ use of the
digital technologies across sectors and countries is
not surprising.

The future of markets

Uber, the world’s largest taxi company, owns

no vehicles. Facebook, the world’s most popular
media owner, creates no content. Alibaba, the most
valuable retailer, has no inventory. And Airbnb, the
world's largest accommodation provider, owns no
real estate. Something interesting is happening.

—Tom Goodwin, Havas Media

The internet promotes competition, which encour-
ages more firms to use the internet—a potential
virtuous cycle. So, competition is not only a comple-
mentary factor but also a mechanism for the internet
to increase growth. Internet firms can circumvent
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regulatory barriers to competition and entry in tra-
ditional sectors such as retail, transport, or finance.
But this will not happen if vested interests are strong
enough to capture regulators and create new barriers
to competition and technology adoption.

For instance, some taxi companies try to protect
their lucrative businesses by pushing for new reg-
ulations that block ride sharing companies. Prices
of the ride sharing companies, estimated before the
ride takes place, can easily be compared, introducing
greater transparency—something that taxi regulators
attempted for years by requiring taxis to publish their
price lists. Cities with tighter market controls like Bar-
celona, Berlin, and Paris recently saw widespread pro-
tests by the taxi industry, as opposed to Dublin, which
deregulated its taxi market and lifted restrictions on
the number of taxis practically overnight in 2000
(fares remain regulated).” In India, taxi associations
wrote to the Reserve Bank of India complaining that
Uber’s credit card transactions violate the country’s
foreign exchange regulations. Uber collects the fare
from a passenger’s credit card, transmits it abroad in
a foreign currency, and then sends 80 percent of the
transaction value back to the driver. The taxi associa-
tion argues that this violates Indian laws that permit
Uber to collect the commission but not the fare in a
foreign currency.

In Morocco, the market power of firms owned by
influential politically connected businessmen stifles
competition, ICT adoption, and innovation among
manufacturing firms. Firms that are directly or indi-
rectly owned by the political rulers are larger, have
higher market shares, and have higher profits.”> The
larger scale seems to help these firms adopt digital
technologies and innovate (figure 1.24). While polit-
ically connected firms individually invest more in
ICT, their presence seems to discourage other firms
from doing so. Politically connected firms appear
to dominate their markets: only 30 percent of them
report more than five competitors, compared with 65
percent of all other firms; only 11 percent of politically
connected firms report price competition in domestic
markets, compared with 37 percent of all other firms.
There is no difference between politically connected
and unconnected firms for price competition in for-
eign (export) markets. The dominance of politically
connected firms and the resulting lack of competition
seem to discourage all other firms in their industry
from adopting digital technologies or innovating,
leading to inferior aggregate technology adoption:
only 32 percent of all firms in industries with at
least one politically connected firm have a website,
compared with 40 percent in industries without
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Figure 1.24 The dominance of a few politically

connected firms stifles competition and i
in Morocco, 2004 and 2007
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Note: The analysis is based on 48 politically connected and 620 unconnected manufacturing firms with

at least five employees in 2004 and 2007. See Saadi (2015) for more details.

politically connected firms.”® Only 28 percent of all
firms innovate in politically connected industries,
compared with 37 percent in industries without polit-
ically connected firms (figure 1.24).

Economic activities with a high potential growth
impact from digital technologies are often protected
from foreign or domestic competition in developing
countries. The potential impact of the internet on
firm productivity is often highest for economic activ-
ities that typically have higher barriers to competi-
tion (table 1.3). These sectors include utilities that are
often natural monopolies, which are more difficult to
regulate. But they also include banking, insurance,
transport, retail trade, and some professional ser-
vices, which are often protected by regulations from
more foreign or domestic competition in developing
countries (see figure 1.23).

In sum, developing countries with an institutional
environment that safeguards competition and easy
market entry will more likely harness the full growth
opportunities of digital technologies and catch up
faster with high-income countries. But countries
will more likely remain poor if the institutional envi-
ronment allows firms to obtain profits by lobbying
for protection rather than investing in new digital
technologies.”
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Table 1.3 Economic activities with high potential for firms to use digital technologies
more intensively are often protected from foreign or domestic competition in
developing countries, reducing productivity growth

Sectors or activities with barriers to competition
Potential impact Lowest Medium Highest
High — Banking, insurance, retail and wholesale | Transport
trade
Medium Manufacturing Agriculture, hotels and restaurants, Education, health care,
mining, technical services real estate, utilities
Low — Legal services Construction

Source: WDR 2016 team.

Note: The approximate grouping of sectors for the potential impact of digital technology is determined by scalability and contract complexity of most products
in the sector, as defined in table 1.1. Digital technologies have a high potential in sectors that are more scalable and less complex (upper left cell in table 1.1),

a medium impact for sectors that are more scalable but more complex or less scalable but less complex, and a low impact for sectors that are less scalable

and more complex (lower right cell in table 1.1). The approximate grouping of sectors for the degree of competition is based on sectors’ tradability, their
average barriers to foreign or domestic entry across countries (for example, the Product Market Regulation Index [OECD, various years] and the Services Trade
Restrictions Index), and their fixed costs (natural monopolies or land intensiveness). — = not available.

10. The results here are somewhat higher than the ones

Notes

1. These channels can affect growth through more than
one mechanism. For instance, the internet increases
trade not only by allowing more and smaller firms
to export (inclusion) but also by allowing existing
exporters to trade more intensively, exploiting econ-
omies of scale (efficiency).

2. Nguyen and Schiffbauer 2015.
3. Theresults are based on ICT surveys linked to census

data of firms in manufacturing and service sectors.
The data cover more than 300,000 firms in Vietnam
in 2011 (Nguyen and Schiffbauer 2015); 8,000 firms
with at least 10 employees in Turkey in 2011 (Atiyas
and Bakis 2015); more than 52,000 firms in Mexico

sentative sample for all manufacturing and service
firms with at least 10 employees.

in Jorgenson (2011), who finds that the accumulation
of ICT capital raised aggregate growth by 13 percent
a year on average for more than 100 countries from
1995 to 2008. Moreover, Manyika and others (2011)
estimate that the average contribution of the inter-
net (alone) to economic growth was 0.3 percentage
points among seven high-income countries between
2004 and 2009, and 0.4 percentage points for five
large developing countries (Brazil, China, India,
the Republic of Korea, and the Russian Federation).
These results should be regarded with caution, how-
ever, since the growth contribution of the internet is
effectively equated with the contribution of TFP.

11. Melitz 2003.
in 2009 (Iacovone, Pereira-Lopez, and Schiffbauer 12, Theinternet reduces information frictions by provid-
2015); and more than 3,000 manufacturing firms in ing a tool for firms to easily find information about
Brazil (Cirera, Lage, and de Oliveria 2015). new markets and advertise their products to multiple
4. See, for example, Cardona, Kretschmer, and Strobel buyers. In addition, the internet can reinforce busi-
2013; Bartelsman, Hagsten, and Polder 2013. ness and social networks and reduce communication
5. There are two exceptions: firms in the second- costs with potential customers (Rauch 1999; Rauch
lowest productivity quintile have the largest share of and Trindade 2002; Fink, Mattoo, and Neagu 2005).
broadband users in low-income countries, and firms 13. Freund and Weinhold (2004) examine the growth
in the third-lowest quintile have the largest share of of bilateral merchandise exports of 56 countries
broadband users in upper-middle-income countries. and (2002) consider the growth of U.S. imports and
6. Cirera, Lage, and Sabetti 2015. Note that firm labor exports of services. Both studies use data from 1995
productivity is higher due either to higher TFP or to t01999.
higher capital intensities. 14. There are two common measurements of internet
7. See, for example, Haller and Siedschlag 2011. usage in these studies. Freund and Weinhold (2002,
8. Atiyas and Bakis 2015. 2004) and Clarke and Wallsten (2006) measure inter-
9. The statistics are based on census data including net usage by the number of web hosts, while Osnago
all manufacturing and service firms in Vietnam and Tan (2015) use the percentage of individuals
between 2007 and 2012 (no size restrictions). In Mex- using the internet in a country.
ico and Turkey, the statistics are based on a repre- 15, Osnago and Tan (2015) estimate a panel gravity equa-

tion using aggregate bilateral trade flows from 2001
to 2012 for all countries with country-pair and year



16.
17.
18.

19.

20.

21.

22.
23.
24.

25.

26.

27.

fixed effects. They determine whether a country has
high internet usage when it has an internet usage
above the median for all countries, which changes
yearly.

The results are based on Osnago and Tan (2015).
eBay 2013.

Chen and Xu (2015) compare transaction-level data
from AliExpress (a branch of Alibaba) and Chinese
customs data across seven months. The online trade
data are transaction-level data based on AliExpress
from January to July 2014, and the offline trade data
are Chinese customs data from January to July 2006.
Chen and Xu 2015.

The average number of export destinations is rel-
atively low since the study focuses on only nine
products that are narrowly defined at the 10-digit
level (harmonized classification system). Thus, the
average firm is only exporting about two different
specialized products, for instance, silk and pure cot-
ton T-shirts.

As a comparison, large firms selling on eBay reach an
average of 30 export destinations (eBay 2013); large
firms are defined as having an annual export of more
than US$10,000 in 2012.

See http://www.theanou.com/.

Andjelkovic 2015.

Tan 2015; Osnago and Tan 2015. Tan (2015) uses the
World Bank Exporter Dynamics Database (World
Bank, various years) and estimates a panel regres-
sion to examine the effect of the internet usage of
4.5 million firms in 47 developing countries between
2002 and 2012. A product is defined as a harmonized
system (HS) six-digit category.

This measure of physical infrastructure predicts
firms’ internet use; it is strongly positively correlated
with the number of internet users by province over
time (correlation coefficient of 0.55). Therefore, the
length of the fiber-optic cables per population is also
a good proxy for the number of “last mile” connec-
tions to firms or households in a province.

The number of exporting firms and firms’ export
share follow a similar pattern across provinces over
time.

Fernandes and others (2015) use changes in the
number of internet users per capita, Chinese inter-
net domains per capita, and the length of fiber-optic
cables per population to measure the rollout of
broadband infrastructure across Chinese provinces
between 1999 and 2007. The analysis is based on cen-
sus data for manufacturing firms. The ICT intensity
per industry is measured by the ICT capital services
share in total capital services based on World KLEMS
two-digit sector-level data for the United States,
two-digit sector-level data on telecommunication
expenses in China, and four-digit sector-level data
from a Vietnamese firm census. All empirical speci-
fications include firm fixed effects and year x province
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39.
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41.

42.

43.
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fixed effects controlling for time-invariant differ-
ences across firms and changes in any other export
determinants across provinces over time.

Baldwin (2011) describes the reduction of transpor-
tation costs from the late 1800s as the first unbun-
dling, where consumption and production can be
geographically separated.

This relationship has been confirmed in Canada
(Baldwin and Gu 2008), Germany (Rasel 2012), Ire-
land (Murphy and Siedschlag 2013), Italy (Benfra-
tello, Razzolini, and Sembenelli 2009), the United
Kingdom (Abramovsky and Griffith 2006), and glob-
ally based on a large dataset of multinational firms
and their subsidiaries (Alfaro and Chen 2015).
Cristea (2014) also finds that the negative relation-
ship between the headquarter services exports and
communication costs weakens with the education
of the foreign workers.

Fort 2014.

Alfaro and Chen (2015) examine the patterns of entry
of multinational firms into 70 countries from 2005
to 2007. The data are from the Harvard Business
School’s Orbis Database (http://www.libraryhbs.edu
/go/orbis.html) and cover 1.2 million manufacturing
companies.

Computer and information services exports include
computer services such as hardware- and software-
related services, news agency services, and database
services.

Cardona, Kretschmer, and Strobel (2013) provide a
survey of the recent microeconomic studies esti-
mating the relationship between the use of digital
technologies and firm productivity growth.

See UNCTAD 2013 and Ogodo 2009.

McKinsey Global Institute 2014; Economist 2014.
Chick, Huchzermeier, and Netessine 2014.

Chick, Huchzermeier, and Netessine 2014.
McKinsey Global Institute 2014.

The analysis is based on an annual panel of firm cen-
sus data from 2007 to 2012 with more than 300,000
observations each year. TFP is estimated following
the methodology of Olley and Pakes (1996). Each
regression controls for two-digit sector dummies,
year dummies, and firm characteristics (firm size,
age, and ownership as well as export status). See
Nguyen and Schiffbauer (2015) for details.

Brown and Goolsbee 2002. Their availability raised
price dispersion initially and then reduced it as inter-
net use became more widespread, which is consis-
tent with the theory of search costs by Stigler (1961)
and Stahl (1989).

The results are based on a regression of the average
entry density on a dummy that is one in the years
of or after the reform, controlling for year-specific
effects.

The positive link between the use of new technology
and competition is well documented. For instance,

83


http://www.library.hbs.edu/go/orbis.html
http://www.library.hbs.edu/go/orbis.html
http://www.theanou.com/

84

WORLD DEVELOPMENT REPORT 2076

44.

45.
46.
47.
48.
49.
50.
51

52.
53.

54.

55.

56.

57

58.

59.

Collard-Wexler and De Loecker (2015) show that
two-thirds of the higher productivity in the U.S.
steel sector after the introduction of a major new
technology, the minimill, originated primarily from
an increased competition effect and only one-third
from a technology replacement effect. In particular,
the minimill expansion drove a productivity resur-
gence at the surviving vertically integrated produc-
ers and thus for industry as a whole.

Mbiti and Weil (2011) find this effect based on firm-
level data comparing competing money transfer
services.

Wei and Mozur 2014.

Golovin 2014.

Andjelkovic 2015.

Van Welsum 2015.

Cirera, Lage, and Sabetti 2015.

Comin and Mestieri 2013.

According to data from the market-research firm
IDC.

Rochet and Tirole 2003.

A two-sided market is one in which (1) two sets of
agents interact through an intermediary platform
and (2) the decisions of each set of agents affect the
outcomes of the other set of agents, typically through
an externality (Rysman 2009). For instance, in an
e-commerce platform like Amazon, the two agents
are the consumers and the online sellers whereby
consumers benefit from more online sellers using
the platform and vice versa.

Nunn (2007) constructed a measure of contract
intensity for tradable goods. Contract-intensive
goods include packaging machinery, musical instru-
ments, and alcoholic beverages. Goods with low con-
tract intensity include wearing apparel, frozen food,
plastics and rubber, base metals, or fertilizers.

The correlation coefficient between the contract-
intensity four-digit sectors in Vietnam from 2007 to
2011 and the share of firms that use the internet (have
a website) in these sectors is 0.44 (0.28); see Nguyen
and Schiffbauer 2015.

Bloom, Sadun, and Van Reenen (2012) argue that
digital technologies enhance managers’ information
set, improving their ability to monitor staff and
allowing them to delegate decisions to subordinate
management layers. They show that the impact of
good management practices on firm productivity is
larger in ICT-intensive sectors.

Bresnahan, Brynjolfsson, and Hitt 2002; Brynjolfs-
son and Hitt 2003; Crespi, Criscuolo, and Haskel
2007; Bartel and others 2009; Bloom, Sadun, and Van
Reenen 2012.

See Commander, Harrison, and Menezes-Filho (2011)
for Brazil and India, and Nguyen and Schiffbauer
(2015) for Vietnam.

Riker (2015) shows that internet access increases the
probability of product entry into the United States,

60.
61.

62.
63.

64.

65.
66.
67.

68.
69.

70.

and the probability is higher for countries with bet-
ter logistics.

UNCTAD 2015.

Bloom, Sadun, and Van Reenen 2012; Inklaar, Tim-
mer, and van Ark 2008.

Chick, Huchzermeier, and Netessine 2014.

See Aghion and others 2001. The theoretical frame-
work is also closely related to Parente and Prescott
(1999). Aghion and others (2001) also discuss whether
perfect competition can reduce the incentives for
any innovation by reducing the discounted present
value of associated rents, leading to an inverted
U-shaped relation between competition and growth.
They provide evidence, however, that the negative
part in the competition-growth nexus is less empiri-
cally relevant (see also Aghion and others 2006, 2008,
20009).

For instance, Aghion and others (2006, 2008, 2009)
find that more product market competition and
entry deregulation lead to higher productivity
growth. Buccirossi and others (2013) show that
improvements in competition policy, measuring
restrictions to domestic and foreign entry and
restrictions to antitrust, led to higher TFP growth
among 22 industries in 12 OECD countries. The
effect was strongest for antitrust activities.
Bartelsman, Hagsten, and Polder 2013.

Bloom, Draca, and Van Reenen 2011.

The findings are consistent for the other available
measures of ICT, such as the share of firms that have
a website or use e-commerce in Vietnam (Nguyen
and Schiffbauer 2015), and the average share of a
firm's workforce using the internet or the share of
firms’ e-commerce purchasing over total purchases
in Mexico (Iacovone, Pereira-Lopez, and Schiffbauer
2015).

Kretschmer, Miravete, and Pernias 2002.

Cirera, Lage, and Sabetti 2015. The results are based
on more than 2,300 firms in these six African coun-
tries in 2014.

The effect is based on a regression of (log) labor
productivity from 2008 to 2012 on the ICT variables,
the product-level degree of import competition from
China from 2000 to 2008 (in the Mexican or U.S.
markets), and the interaction term between these
two variables. Each regression controls for firm fixed
effects and changes from 2008 to 2012 in other firm
characteristics (firm size, age, location, exports, for-
eign or state ownership, and share of skilled labor).
See ITacovone, Pereira-Lopez, and Schiffbauer 2015.
The results are robust when using the interaction
term between household internet use at the province
level and sectors’ ICT intensity based on U.S. data as
an instrumental variable controlling for the endoge-
neity of the ICT variables.



71. Cirera, Lage, and de Oliveria 2015. An increase in
competition is measured by a change in firms’ mar-
ket share in previous years. The results are based on
a multinomial logit regression from 2009 to 2012
where the dependent variable indicates different
stages of the e-commerce system; the most advanced
e-commerce system also allows for online payments.
The regressions control for firm characteristics such
as firm size, age, export status, and ownership and
sector-specific effects.

72. Countries with available data that are not members
of the World Trade Organization (Afghanistan,
Kazakhstan, Lebanon, and Liberia) are excluded
because they do not face restrictions on using tar-
iff rates as an alternative mode to restrict import
competition.

73. See World Bank Enterprise Surveys (http://www
.enterprisesurveys.org/); the World Bank’s Services
Trade Restrictions Index (Borchert, Gootiiz, and
Mattoo 2013).

74. See Golovin 2014. To deal with the problem at the
time, Ireland set up a “hardship fund” with payments
of up to €15,000 to alleviate the financial hardships
suffered by license holders due to the devaluation
of their assets, although the general consensus was
that the government was under no obligation to
compensate the taxi industry.

75. The analysis is based on 48 politically connected and
620 nonconnected manufacturing firms with at least
five employees in the World Bank Enterprise Surveys
data in 2004 and 2007. The 48 politically connected
firms operate in almost all of the 22 two-digit man-
ufacturing industries. But within these, they operate
in fewer than half of the more than 100 four-digit
subsectors in total. See Saadi (2015) for more details.

76. Almost all firms in connected and nonconnected
industries use e-mail.

77. See, among others, Parente and Prescott (1999) or
Acemoglu, Johnson, and Robinson (2005).
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SECTOR FOCUS 1

Agriculture

Across the developing world, agriculture sustains the
majority of rural livelihoods. Ever since people have
grown crops, raised livestock, and caught fish, they
have sought information from one another. What is
the most effective planting strategy on steep slopes?
Where can we buy improved seeds? Who is paying
the highest price at the market? Over time, weather
patterns and soil conditions change. Epidemics of
pests and diseases come and go. Updated information
allows farmers to cope with and benefit from these
changes.

Providing such knowledge can be challenging.
Agriculture is location-specific, and farmers need
accurate local weather forecasts, advice on agricul-
tural practices and input use, and real-time informa-
tion about prices and market logistics. Harnessing
the rapid growth of the internet and associated digital
technologies such as mobile phones is critical to help-
ing farmers obtain the information they need and to
promoting transformative agricultural development.
Interest is especially keen in increasing access to
extension services, improving marketing of outputs,
and arranging logistics. The body of rigorous, quan-
titative evidence on the ways in which digital inno-
vations can help improve the lives of rural people is
growing steadily.

Enhancing on-farm
productivity

Agricultural productivity varies dramatically around
the world. While credit constraints, missing insurance
markets, and poor infrastructure account for some of

This sector focus was contributed by Aparajita Goyal.

this disparity, suboptimal agricultural practices and
poor management are also to blame. New produc-
tion technologies such as improved seed varieties,
nutrient management, and pest control methods are
not necessarily reaching farmers. Public extension
agents can overcome information barriers related to
new agricultural practices and technologies, but such
extension programs have been burdened by limited
scale, sustainability, and impact.

Digital technologies help overcome these con-
straints. They are reviving agricultural extension and
advisory services around the world. In cooperation
with agricultural research and extension services,
organizations such as Digital Green, the Grameen
Foundation, and TechnoServe deliver timely, rele-
vant, and actionable information and advice to farm-
ers in South Asia, Latin America, and Sub-Saharan
Africa, respectively, at a dramatically lower cost than
traditional services can. Rather than always visiting a
farmer, extension agents use a combination of phone
calls, text, videos, and internet to reduce transac-
tion costs and increase the frequency of interaction
with farmers. Governments, in partnership with
mobile operators, use phones to coordinate distri-
bution of seeds and subsidized fertilizers in remote
areas through e-vouchers, as in Nigeria’s large-scale
e-wallet initiative (spotlight 2, “Digital finance”).
Technology firms such as Climate Corp, based
in Silicon Valley, are pioneering the provision of
agrometeorological services for early warning of
weather and climate risks. A number of innovations
aim for real-time and accurate weather monitoring
using remote sensing and technologies enabled with
geographic information systems (GIS) for climate-
resilient agriculture.



AGRICULTURE

Figure F1.1 Introducing mobile phone service reduces price dispersion in

local markets

Sardine prices in three coastal markets in Kerala, India
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Source: Jensen 2007, © Oxford University Press. Reproduced with permission from Oxford University Press; further permission required for reuse.

Note: kg = kilogram; F = Indian rupee.

Facilitating market
transparency

Agricultural product markets in many developing
countries are poorly integrated. High search costs
have tended to lower competition and create an
inefficient allocation of goods across markets. When
the internet took off in the mid-1990s, it was often
claimed that it would improve price transparency,
cut out middlemen, and make markets more effi-
cient. Indeed, rapid adoption of digital technologies
has dramatically reduced the search costs incurred

by farmers and traders, and hence overcome an
important constraint in the context of limited infra-
structure. As Robert Jensen’s classic 2007 study of
sardine fishermen and wholesalers in Kerala, India,
found, the introduction of mobile phone service dra-
matically reduced price dispersion and waste in the
sardine catch, increasing welfare for producers and
consumers (figure F11). Similar effects have been
shown for communication platforms such as Esoko
in Ghana, e-Choupal in India, and telecenters in Peru,
as well as studies on grain traders in Niger and farm-
ers in the Philippines.!

91



92

WORLD DEVELOPMENT REPORT 2016

Enabling efficient logistics
and improving quality
control

Digital technologies also improve the management
of agricultural supply chains. With globalized food
systems, ensuring food safety has become more com-
plex. These trends have catalyzed innovations to trace
the food supply from producer to consumer—which
is important for developing countries that want to
reach new export markets. Smallholder farms can
turn to cooperatives and aggregators, who use digital
tools to improve collection, transportation, and qual-
ity control. By opening up new specialized market
opportunities, the internet has improved consumer
protection and farmers’ livelihoods.

Lessons for adapting digital
technologies for agriculture

Why do many of these innovations fail to scale up
and achieve wider acceptance? One reason is market
fragmentation—even though market consolidation
will, over time, enhance growth prospects. Another
reason is the lack of financially sustainable business
models that will attract private sector investments
in innovative solutions for small-scale agriculture.
There is great potential for the internet and related
technologies to improve rural economies, but several
lessons need to be kept in mind.

First, agriculture is becoming increasingly
knowledge-intensive and high-tech. Some of the
world’s newest industries have started to put money
and tech talent into farming—the world’s oldest
industry. Digital soil maps, remote sensing, and global
positioning system (GPS) guidance are critical tools
for modern farmers. “Big data” for precision agricul-
ture increases yields and efficiency. These high-tech
tools mostly benefit big farms that can make large
investments in technology. But there are also many
innovative ways in which illiterate and otherwise dis-
advantaged people use digital technologies, such as
basic mobile phones. Greater efforts to close the digital
divide in rural areas can have great payoffs.

Second, basic price and market information sys-
tems can improve efficiency and welfare. The evi-
dence, although strong, is still limited to certain coun-
tries and certain contexts. A number of recent studies

have cast doubt on the overall novelty of information
provided to the farmer and the degree of competition
in many markets. One explanation of weak effects is
low take-up of fee-based price information services.
But even when farmers are seemingly better informed,
they may not necessarily be able to act on that infor-
mation because of the inaccessibility of alternative
markets and the complex interlinked relationships
between buyers and sellers in low-income developing
economies. Rather than assuming that an information
and communication technology (ICT) approach will
always be cost-effective and yield a better outcome,
a more nuanced understanding of the underlying institu-
tional environment and constraints is warranted.

Third, technology-enabled interventions are no
panacea in themselves, and need to be backed by
complementary investments in physical infrastructure,
including electricity and literacy. The versatility and
near-constant innovation that characterize digital
technologies can sometimes be a distraction that can
cause interventions to focus more on the technology
than on the demands and priorities of the intended
beneficiaries and the trade-offs imposed by resource-
constrained environments.

Finally, information technology (IT) policy and the
broader regulatory environment in a country should be
discussed jointly. Whereas the expansion of mobile
phone access has been rapid and commercially self-
sustaining even among many of the poor, the same is
not true of the internet. In the long run, the internet
can have an even greater impact on rural growth;
much depends on finding sustainable business mod-
els to encourage its spread in the poorest parts of the
world.

Note

1. Nakasone, Torero, and Minten 2014.
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ENABLING DIGITAL DEVELOPMENT

Digital finance

Until a few years ago, agricultural productivity in
Nigeria was declining, even though government
spending had increased.! Since then, agriculture has
become a driver of economic growth. One reason has
been an innovative mobile wallet system initiated
jointly by the public and private sectors and run
by Cellulant, a mobile services company. Nigeria’s
smallholder farmers depend on subsidized fertilizer,
but this crucial resource too often did not reach ben-
eficiaries. The 2012 Growth Enhancement Support
Scheme introduced mobile technology to transfer
fertilizer subsidies directly to farmers, taking the
government out of the business of procuring and dis-
tributing fertilizer. The support scheme now helps up
to twice as many farmers, at one-sixth the cost. The
transfer system relies on a database of more than 10.5
million farmers, who, as registered recipients of the
subsidies, now have a better chance of gaining access
to formal or regulated financial services. Based on
this initial success, the system is expanding, aided by
a digital identification system and biometric signa-
tures, taking financial services far into Nigeria’s rural
hinterland.

This example and many similar experiences cov-
ered throughout this Report illustrate the large impact
of the internet and related digital technologies on the
financial sector.? Digital finance has promoted finan-
cial inclusion, providing access to financial services
to many of the 80 percent of poor adults estimated
to be excluded from the regulated financial sector.3
It has boosted efficiency, as the cost of financial
transactions has dropped and speed and convenience
have increased. And it has led to major innovations

WDR 2016 team based on Bossone (2015) and Tropina (2015).

in the financial sector, many of which have emerged
in developing countries (box S2.1). The benefits per-
vade almost all areas discussed in this Report. Digital
finance makes businesses more productive, allows
individuals to take advantage of opportunities in the
digital world, and helps streamline public sector ser-
vice delivery.

Like all great opportunities, digital finance also
comes with risks. What makes online financial
systems easy to use for customers also makes them
susceptible to cybercrime. The entry of nontraditional
players poses new challenges for policy, regulation,
and supervision. And the ease of transferring funds
across the globe—often anonymously, using means
such as cryptocurrencies—might increase illicit finan-
cial flows.

Benefits of digital finance

Digital finance promotes financial inclusion
More than 2 billion people have no access to any
financial services. Overall, only about 59 percent of
men and 50 percent of women in developing coun-
tries have an account at a regulated financial insti-
tution. Women, the poor, and small businesses often
rely on informal financial services, even when they
receive public transfers or remittances.

Digital payment systems help overcome barriers to
accessing financial services. Mobile money schemes,
in particular, allow people who own a phone but do
not have a bank account to make and receive pay-
ments. In the right environment, these systems can
take off and reach massive size rapidly (figure S2.1).
Digital payments can reduce costs to recipients.* For
instance, farmers in Niger realized time savings for



DIGITAL FINANCE

Box $2.1 Innovations in digital payments

There are four major innovations in digital payments.

Wrappers create a digital interface with traditional
payment systems such as credit cards or bank accounts.
Many are offered by nontraditional providers, including
internet intermediaries such as Google Wallet and Apple
Pay.

Mobile money systems store money in the national
currency as credit on smart cards or a system provider’s
books, and enable payments online or through mobile
phones. A well-known example is M-Pesa, run by
Safaricom. These systems can offer lower fees and easier
use than traditional payment systems, even for those
without a bank account.

Credits and local digital currencies are alternative units of
account (not in national currency) designed to promote

Sources: Bank of England 2014; https://blockchain.info; company reports.

spending in a local economy or as a means of exchange
in computer games.

Digital currencies are both a new decentralized payment
scheme and a new currency. Such schemes record trans-
actions in a publicly visible ledger. Most digital curren-
cies, including Bitcoin, are cryptocurrencies because they
use cryptographic techniques to ensure secure validation
of transactions.

To get a sense of the magnitude of digital payment
flows, consider this: In 2014, the volume of Bitcoin
transactions worldwide was about US$23 hillion; for
mobile payments on M-Pesa in Kenya, it was about
US$24 billion; for the online payment platform PayPal,
it was US$228 hillion; and for the credit card issuer Visa,
it was US$4.7 trillion.

Figure S2.1 Kenya’s M-Pesa payment system reached
80 percent of households within four years
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each payment equivalent to an amount that would
feed a family of five for a week. Digital payments
increase control, since senders of remittances can
have a greater influence on how recipients use the
money, including for savings. Digital finance can
increase the incentive to save, through automatic
deposits, text reminders, or default options. Texted
reminders increased savings in Bolivia, Peru, and the
Philippines by up to 16 percent.’ Digital payments
improve risk management by making it easier to
receive support from social networks that can act as
safety nets. M-Pesa users were better able to absorb
income shocks compared to nonusers.® Digital pay-
ments speed up delivery, which is especially impor-
tant in case of emergencies such as natural disasters.
And they increase security compared to traveling with
large amounts of cash, as is commonly necessary in
low- and middle-income countries.

Digital finance can increase women'’s economic
participation. In part, this is because digital payments
can more easily be concealed by the recipient than
cash, at least temporarily, which helps shift economic
decision making in favor of women. Access to savings
instruments also increases female empowerment
and the consumption and productive investment of
female entrepreneurs. There is a significantly positive
relationship between female labor force participation
and female bank account ownership.”

Information asymmetries—when one party to a
transaction knows much more than the other—are
pervasive in the financial sector. In credit markets,
especially those for informal enterprises and low-
income borrowers, the lender usually has limited
information about a potential borrower’s ability to
repay a loan, thus impeding lending. Digital tech-
nologies help estimate credit scores from digital
footprints. Alifinance, a subsidiary of the Chinese
e-commerce firm Alibaba that is now part of
Ant Financial, provides loans to vendors on its
e-commerce platform. Many vendors have small
operations and face difficulties obtaining loans in the
traditional financial system. Alifinance’s credit scor-
ing model is based on at least three months of a ven-
dor’s online activity and makes loan decisions auto-
matically and almost instantly. Loans are Y 20,000
to Y 30,000 (US$3,500 to US$5,000), on average, with
flexible repayment terms. Microlending elsewhere
that serves small farmers or small businesses func-
tions similarly, often using mobile phone payment
records to assess credit risk. M-Shwari, operated by
the Commercial Bank of Africa and Safaricom, is a
bank account linked to Kenya's M-Pesa payment
system. It pays interest on deposits and provides

short-term loans with approval often in a matter of
seconds based on M-Pesa usage history. Between
November 2012 and early 2015, the system issued 21
million loans to 2.8 million unique borrowers, with
an average loan amount of US$15.

Digital finance can increase efficiency
The internet reduces the cost of many financial
transactions by allowing their unbundling into sep-
arate components that can be automated or provided
by specialized entities. A retail payment consists of
pre-transaction, authorization, clearing, settlement,
and post-transaction, each one again involving several
steps. Specialized providers can execute individual
steps, yielding economies of scale that translate into
savings. Such service providers are becoming more
widespread in developing and emerging markets.
Governments can also lower the cost of financial
transactions. Electronic payment cards reduced costs
of social transfers in Brazil’s conditional cash trans-
fer program, Bolsa Familia, from almost 15 percent to
under 3 percent of total payments.® McKinsey esti-
mated in 2010 that digital payments could save the
government of India US$22 billion per year.® A large
part of these savings comes from lower leakages and
reduced fraud. Electronic payments create a clear
digital record and can be traced, so the likelihood of
funds not reaching the beneficiary or of duplicate
payments or payments to “ghost” recipients who
do not exist will be lower. Evidence from India also
shows that using smart cards rather than cash for
social security payments halved the incidence of
demands for bribes.

Digital finance spurs financial innovation

The financial sector is transaction-intensive and has
always been at the forefront of adopting new tech-
nology. Automation has led to a significant reduction
in financial transaction costs. This has spawned
innovations, such as automated credit scoring using
advanced analytics and massive amounts of data.
Automating processes allows new, so-called fin-tech
firms to offer services often at lower costs than tra-
ditional providers, including money transfer across
borders (Xoom, TransferWise) or short-term loans
(Wonga, ZestFinance). Part of the Alibaba Group in
China, YU'E Bao—or “leftover treasure” in Mandarin—
is a fixed-income investment fund into which cus-
tomers can easily transfer balances from their Alipay
digital payment accounts. Established in 2013, by the
end of 2014, the fund had 185 million users and about
US$93 billion in assets. Peer-to-peer lending platforms
operate without traditional financial intermediaries,



instead matching potential lenders and borrowers
directly.

The emergence of digital currencies has been
another innovation made possible by the internet.
Bitcoin, the most well-known, was created in 2009.
Its value in terms of national currencies has fluctu-
ated widely, its acceptance as a means of exchange
has been limited, and there have been widely publi-
cized instances of fraud. But a recent analysis by the
Bank of England suggests that the key innovation
of such currencies is the distributed ledger that
removes the need for accounting and settlement by
intermediaries such as banks.” This model could also
work for other financial assets such as loans, stocks,
or bonds, although it is unlikely to spread widely
anytime soon.

Managing risks

The rapid development of whole new segments of
finance has raised policy questions. How should these
new areas of finance be regulated and supervised, for
instance to ensure consumer protection? Do they
pose significant risks to financial stability? And do
they make it easier to commit financial fraud or illicit
flows of funds?

One characteristic of digital finance has been the
rise of nontraditional providers of financial services
such as money transfers, savings, and lending. Some
of these are new companies such as peer-to-peer lend-
ing firms like Kickstarter or LendingTree. Others are
nonfinancial institutions setting up a finance arm
(or “nonbank”), such as e-commerce sites like eBay
(owner of PayPal) and Alibaba; internet intermediar-
ies like Google; electronics and software developers
like Apple; and telecom operators like Safaricom. This
raises several concerns.

One concern is that traditional financial regula-
tion does not always cover these companies or they
are held to a different standard, such as reduced
oversight, even though they can scale up quickly.
These problems are somewhat similar to the “shadow
banking problem” that preceded the global financial
crisis, and regulators are exploring ways to shift
from regulating entities to regulating activities. Tra-
ditional financial institutions, in contrast, use regu-
latory arguments to keep out innovative providers
of digital financial services that could greatly benefit
consumers and firms. This has obstructed the growth
of online payment systems in Central America, for
example. Light regulation fosters innovation. M-Pesa
could not have grown as quickly had Kenya’s central
bank erected strict regulatory hurdles.

DIGITAL FINANCE

Second, digital finance is bringing large num-
bers of people into the financial system for the first
time. This requires strong consumer education and
consumer protection, including promoting financial
literacy and fraud prevention, dispute resolution
mechanisms, and data privacy.

A third concern is that financial innovations could
pose a systemic risk to a country’s banking sector,
including credit, liquidity, operational, and consumer
risk. Prudential regulation of digital finance reduces
this risk, but may involve high compliance costs
that raise barriers to entry, and thus to competition.
Concerns about risks to the banking system were
raised about Bitcoin, but analysis by the Bank of
England, for instance, suggests that digital currencies
play too small a role to threaten financial stability. A
greater concern may be that financial innovations
create distortions in financial markets that could have
larger implications. For example, if automation and
“big data” approaches make it much easier to issue
consumer credit but not commercial credit, financial
institutions might overallocate to the former, poten-
tially creating a credit bubble and reducing credit
availability for investments that increase productivity.

Finally, there are concerns about increased fraud
in the financial system.” With the rise of electronic
banking, cyberattacks on financial institutions and
on other sectors processing electronic financial trans-
actions have also increased. Massive theft of credit
card information from retailers has highlighted the
stakes involved. Larger financial institutions have the
resources and know-how to continuously upgrade
online and mobile security through tools such as
encryption or strong authentication. In fact, banks
have been at the forefront of developing secure trans-
action processes. But smaller and nonfinancial institu-
tions may be more at risk. Apart from monetary losses,
alarge risk s also aloss of trust in digital financial sys-
tems that may hinder further innovation in the sector.

Besides fraud and theft, digital finance could facili-
tate financial flows for illegal or illicit purposes.” Such
transfers could be money laundering (“cyberlaunder-
ing”), when illegally obtained funds are turned into
seemingly legal assets through a process of deposit,
layering, and integration with legitimate funds. They
could represent payments for illegal goods or services
such as drugs. Or they could be illicit financial flows—
often from developing countries to capital markets in
industrialized countries—that represent the proceeds
from tax evasion, corruption, or bypassing of capital
controls. Some flows may be to circumvent arbitrary
regulations by unaccountable governments, but often
they are the result of illegal activity that deprives a
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Box S2.2 Technology can help unveil illicit money flows

Global communication networks have made it easier to
move illicit money around the world and to shelter assets
from domestic tax authorities. But recent high-profile
cases also show how a combination of human interven-
tion and technology increases the chances of detection.
In each case, large datasets were leaked by insiders to
tax officials or watchdog groups such as the International
Consortium of Investigative Journalists (IC1J). One case in
2014, Offshore Leaks, yielded 260 gigabytes of accounts
data in offshore tax havens, including the British Virgin
Islands and Cook Islands. Collaborating with media
outlets, experts from Costa Rica, Germany, Malta, and
the United Kingdom developed automated software
tools for organizing and searching this massive dataset.

Sources: http://www.icij.org; press reports.

country of financial resources that, in aggregate, are
thought to exceed the value of development aid.?

The anonymity, speed, ease of transaction, and
global reach of digital finance make illegal and illicit
transfers easier, including through the ability to split
large transactions into small tranches. Internet sites
such as online casinos and digital currencies that offer
a high degree of anonymity aid such activity. One
study found that online casinos offered customers a
choice of 235 payment options." And Bitcoin has been
used to circumvent capital controls. Because these
flows as well as cybercrime generally cross borders,
itis not always clear which jurisdiction is responsible.

Although the internet might make illegal money
transfers easier, it can also help address the problem.
In contrastto cash, electronic transfersleave a trail that
can aid law enforcement. Digital technologies could
also help establish registries of beneficial ownership
of financial and commercial holdings and transaction
monitoring systems, a current priority of the G-20.
This could reduce tax evasion and cyberlaundering—
although the barriers to developing such directories
tend to be due more to resistance by tax havens than
to technical reasons, and reforms have mostly been
prompted by high-profile disclosures (box S2.2).
More generally, technology as a tool for tackling the
problem of illicit financial flows can complement, but
not substitute for, proper legal frameworks, interna-
tional cooperation, and public-private collaboration.

The largest number of addresses tied to these offshore
accounts were from a number of large emerging econ-
omies. Besides Offshore Leaks, Swiss Leaks yielded data
about secret bank accounts in Switzerland, and Lux Leaks
documented strategies that international corporations
use to avoid taxes in countries where they make profits,
notably by channeling them through Luxembourg. While
many clients are from developing countries, they get help
from western accountants, and much of the money ends
up in industrialized countries or their offshore territories.
Increased transparency, thanks to technology’s ability
to sift through large leaked datasets, is encouraging
reforms that will make it harder to hide assets in foreign
jurisdictions.

As with international reporting obligations aimed at
preventing financing of illegal activities or terrorism,
a greater regulatory burden and reporting require-
ments can tax the resources of smaller countries,
which may require assistance to comply.

Digital finance is developing rapidly, and constant
changes will challenge the ability of regulators to
catch up. Both too much and too little intervention by
policy makers entails risks. Even in light of new types
of financial crime online, however, the opportunities
of digital finance for inclusion, efficiency, and inno-
vation will likely outweigh the risks.

Notes

. Case study from Grossman and Tarazi 2014.
. See Bossone 2015.
. World Bank 2014.
. World Bank 2014.
. World Bank 2014.
. World Bank 2014.
. Data from the World Bank Findex database, which
covers 148 countries.
. World Bank 2014.
9. McKinsey, as cited in World Bank 2014.
10. Bank of England 2014.
11. Chatain and others 2011.
12. Council of Europe 2012; Tropina 2015.
13. Tropina 2015.
14. Tropina 2015.
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CHAPTER 2

Expanding opportunities

Digital technologies can improve overall welfare
and reduce poverty, but without complementary
investments, they can also worsen inequality. In
Africa alone, 11 million youth are expected to enter the
labor market every year for the next decade.! Born in
the internet era, they live in a world full of new and
exciting opportunities.> Farmers use mobile phones
to get price information and technical advice. Women
facing barriers to work outside their homes can work
online and better balance work and family. And many
have found earning opportunities through online
work and the on-demand economy. But these new
opportunities come hand in hand with fundamental
and rapid changes in the world of work, as digital
technologies increase the demand for advanced
skills, and many skills quickly become obsolete.
From a technological standpoint, fewer than half of
today’s schoolchildren in China, Croatia, or Thailand
can expect to find a job in an occupation that exists
today:? But more than jobs disappearing, they will be
transformed. The challenge for policy makers is to
ensure that all current and future workers can seize
the growing economic opportunities that accompany
the spread of digital technologies. The risk is that
rapid technological change will end up increasing
inequality and leaving many behind—blunting the
digital dividends.

The potential gains from technological progress
for workers and consumers in developing countries
are indeed large. Digital technologies can create jobs
and increase earnings in the small information and
communication technology (ICT) sector—and much
more in the sectors that use ICT. They also increase
worker productivity by augmenting human capital
and—especially critical for the poor—connecting peo-
ple to work and markets. And they can benefit con-
sumers by lowering prices and expanding the variety
of goods and services available, thus producing con-
sumer surplus. Most of these consumer gains come
from lower marginal production and distribution

1 . AY \
I \
| | I ' ) \ | |
v oS I
v 7
\ N Ve /
\ ~ - /

\ N s /
\ ~ - /
AN S— = 7/

N ,

S o _-

costs when firms innovate and automate processes,
or from fully digital goods and services that allow
firms to exploit economies of scale (figure 2.1 and
spotlight 1).

But not everyone stands to benefit automatically.
Only by improving internet access and basic literacy
and updating skill and training systems will the ben-
efits be realized and broadly shared. For the world’s
poor, the key is to leverage digital technologies to
improve the productivity of household enterprises,
subsistence family farmers, and the informal sector.
Yet for every person connected to the internet in
developing countries, almost three are not; among
the poor, more than six are not; and many also lack
access to such complementary infrastructure as
electricity or roads. Even if connected, many cannot
read or use the information the internet provides. For
workers in more organized labor markets, conditions
are changing rapidly. New jobs require different skills
from old jobs, and many new jobs are informal or
nonwage, without benefits or worker protections.
Greater computer power and internet connectivity
make some skills obsolete by substituting for work
that is codifiable and routine, and thus can be auto-
mated. The remaining tasks require complex skills
that complement technology, such as creativity, criti-
cal thinking, and problem solving. These skills remain
hard for technology to emulate, but also for education
and training systems to provide, leaving many work-
ers unprepared for the modern world of work.

Thus while digital technologies can raise produc-
tivity and enhance overall welfare, associated labor
market disruptions can be painful and can result in
higher inequality. High-skilled workers are the biggest
winners when paired with digital technologies. Glob-
ally, returns to education remain high, at 10 percent per
year, and are even higher for those using technology
at work. The poor, with no access to technology and
lacking skills, see few of the direct downsides from
technological adoption but also only partial benefits.



But it is the middle class that can be hollowed out as
jobs held by this segment—often medium skilled—are
transformed, partly driven by technological change.
Machine operators and clerical support workers, for
example, perform many “routine” tasks that are easily
automated. Since 1995, the share of routine employ-
ment in total employment has fallen by 8 and 12 per-
centage points in developing and developed countries,
respectively:* Such medium-skilled jobs, critical to the
growth of the middle class and held disproportion-
ately by the bottom 40 percent of the welfare distri-
bution, give way either to high-skilled jobs that only
a small share of workers qualify for, or to low-skilled
jobs that face increasing competition and most likely
declining wages.

So the race is on between skills and technology,
and the outcome will determine whether the divi-
dends from digital technologies are realized and the
benefits widely shared. It is important to bridge the
digital divides both in access and in capabilities. This
second divide separates the digitally savvy, who can
make productive use of digital technologies and have
skills that complement them—and the digitally poor,
who remain unconnected and unskilled. Providing
current and future workers with the cognitive, tech-
nical, and socioemotional skills that are augmented
by technology—and not replaced by it—is a priority.
Given the fast pace of technological change—with
more intense job creation, destruction, and realloca-
tion to be expected—labor regulations, taxation, and
social protection systems will have to support labor
mobility and adapt to the changing nature of work.
This is the analog foundation for workers to succeed
in a digital world.

Connected people

The world is more connected than ever. On aver-
age, 8 in 10 people in the developing world own a
mobile phone (map 2.1). Digital technologies, often
low-end phones, connect the more than 60 percent
of the world’s people who did not have a landline
phone as late as 2000. More people have access to
a mobile phone than to secondary schooling, clean
water, or sanitation.5 Internet adoption lags behind
mobile phone access, but has tripled since 2005. In
developing countries today, 28 percent of the popu-
lation reports access to the internet at home, and in
advanced economies, 80 percent.®’

Mobile phones are driving this interconnect-
edness, especially among the poor. All regions are
converging in mobile phone use, but South Asia and
Sub-Saharan Africa lag far behind in internet access
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Figure 2.1 A framework for the internet and economic

opportunities
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(figure 2.2). A technology diffuses rapidly when it is
low in cost, easy to use, has high potential benefits,
and fits well with the local context. Low-cost mobile
phones—which can be shared, prepaid, billed in
prices per second, and do not require much literacy
or numeracy for basic use—fit this description, and
are the technology of choice among the poor® In
Cameroon, Ethiopia, Rwanda, Tanzania, and Uganda,
more than four in five mobile phone owners have
simple phones, not capable of browsing the internet.®
Personal computers and the internet, by contrast,
require literacy and often foreign language (especially
English) skills. Computers with internet capabilities
in the Warana subdistrict in Maharashtra, India, for
instance, went largely unused except for transmitting
market information to farmers—a function later sub-
stituted by mobile phones, which were cheaper and
easier to use.”

Communications, entertainment, and searching
for information are the most common uses for mobile
phones and the internet. In African countries, social
networking, sending and receiving e-mails, instant
messaging, and checking facts and definitions are the
most common uses of the internet (figure 2.3). This is
similar in Argentina, Brazil, Colombia, Mexico, Uru-
guay, and the European Union countries, especially
with social networking (between 50 and 80 percent
of all internet users)." The use of digital technologies
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Map 2.1 Mobile phones are the main source of connectivity in the developing world, but large

gaps in internet access remain
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Source: WDR 2016 team, based on Gallup World Poll, various years. Data at http://bit.do/WDR2016-Map2_1.
Note: Adoption rates refer to the percentage of individuals who report owning a mobile phone (panel a) and having internet access at home (panel b).
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Figure 2.2 All regions are converging in mobile phone access, but South Asia and Sub-Saharan
Africa are falling behind in internet access

a. Individuals with mobile phone access b. Individuals with internet access
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Figure 2.3 How people use mobile phones and the internet in Africa

Percentage of individuals who use mobile phones or internet reporting each type of use, 2011-12
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for work, education, and health is more limited but
increasing. Across the European Union, around 60 per-
cent of internet users search for health information,
and 13 percent make appointments with health practi-
tioners online. In Brazil, 60 percent of internet users
use it for educational purposes, and in Mexico, 35
percent.’ One in four individuals who use the internet
in African countries reports doing so to get health and
education information.* Uses vary across population
groups. In Brazil and Mexico, women, rural, and poorer
populations are less likely to use the internet for finan-
cial transactions or dealing with public authorities,
but in both countries these same groups are equally
or more likely to use it for educational purposes than
men, urban, and richer populations.’s Across countries,
children and youth are most likely to use the internet
for education.

The digital divide persists

Despite the rapid spread of digital technologies, more
than 800 million people lack mobile access worldwide
(63 percent of them in the bottom 40 percent of the
income distribution), and 4.3 billion lack internet
access (49 percent in the bottom 40).° For every
person connected to the internet in developing coun-
tries, almost three are not, and in some countries, 20
are not. Big gaps remain by income, age, location, and

Figure 2.4 The digital divide within countries remains
wide, especially in internet use

Internet use in Africa, by demographic and socioeconomic characteristics, 2011-12
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Source: WDR 2016 team, based on Research ICT Africa surveys (various years). Data at http://bit.do
/WDR2016-Fig2_4.

Note: The chart shows a simple average for 12 countries.

gender (figure 2.4). In African countries, the bottom
40 percent is only one-third as likely to have access
to the internet as the upper 60 percent;” 18 percent
of men report using the internet versus 12 percent of
women, and 20 percent of youth versus 8 percent of
those more than 45 years old. Such demographic gaps
persist also in Latin America, and even in high- and
middle-income European countries.’

The digital divide reflects inequalities in access
and barriers to productive use. Many areas simply
remain unconnected (chapter 4). Even when a region
is connected to the internet, access is not easy. In
Cameroon, Ghana, Kenya, and Uganda, more than
three in four users still access the internet in com-
mercial internet cafes, where high costs and slow
connections limit use.® A survey of 25 developing
countries found that although commercial cafes
were more expensive than telecenters, they had more
skilled staff and more reliable infrastructure and
service.* But this is not the whole story. Illiteracy and
lack of skills are important barriers. In a subsidized
internet and mobile telephony program in rural Peru,
mobile phone ownership increased, on average, by 12
percentage points, but internet use increased by only
2 percentage points.” Explaining this gap is the lower
internet use among adults than among youth, and
the lack of use among the uneducated. Even among
the literate, internet use may be limited by a lack of
content in local languages.*

Creating jobs, boosting
labor productivity, and
benefiting consumers

The overall impacts of digital technologies on
employment and earnings are positive, if highly
heterogeneous (table 2.1). As discussed throughout
this chapter, rigorous evidence remains limited, but it
suggests that most gains accrue disproportionally to
the better educated, with technology complementing
the skills and assets of users. But there are exceptions.
In Peru, between 2007 and 2009, new internet users
had higher income growth than those who remained
nonusers, with larger gains in rural areas.* And in the
United States the diffusion of broadband increased
employment rates more in rural areas than in urban.*

What explains the aggregate differences? The
first factor is the type of technology. Mobile phones
can be particularly beneficial to people in more dis-
advantaged groups—who often lack skills for using
the internet, or work in agriculture, where mobile
phones alone can pay off. Thus the benefits from
mobile phones tend to be widespread. In Peru, for
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Table 2.1 Digital technologies affect employment and earnings, the evidence shows

Authors Country Technology Key findings
De los Rios (2010) | Peru Internet Internet adoption was associated with labor income gains of between 13 and
19 percent. There was no effect on the probability of finding employment.
Klonner and Nolen | South Africa Mobile Mobile phone coverage increased (wage) employment by 15 percentage
(2010) (rural) phones points, mostly due to increased employment among women, especially those
without significant child care responsibilities. Among men, it induced a shift
from agricultural employment to other sectors.
Kolko (2012) United States | Internet Broadband expansion was associated with local population and employment

growth, but average wages and overall employment rates were unaffected.
Localities with broadband became more attractive, and the supply of workers
responded to job opportunities.

Marandino and Uruguay Laptops and In two years, the One Laptop per Child program had no impact on average
Wounnava (2014) internet households’ labor earnings but led to a 33-percent increase in hourly labor
income among households below the median income. Richer households al-

ready had access to technology before the program.
Ritter and Guerrero | Peru Internet Access to internet and mobile phones increased wage employment, the pro-
(2014) (rural) and mobile duction of processed goods, and the prices farmers received for their products.
phones Mobile phones were the main driver for agricultural activity, while internet

access was the main driver for employment outside agriculture.

Source: WDR 2016 team.

both mobile and internet use, the better educated
benefited most, but while very few of the less edu-
cated adopted the internet, they benefited greatly
from their new mobile phones.® Second is the labor
market context. Technology makes a difference when
it helps overcome obstacles to employment or higher
productivity. In Peru, mobile phones were more ben-
eficial in agriculture, where lack of access to relevant
and timely information kept people from accessing
better opportunities, whereas internet access made
more of a difference outside agriculture, where
employers seemed to demand ICT skills and internet
use. If the constraints are elsewhere, technology will
not make a difference. In rural South Africa, the roll-
out of mobile phone networks increased employment
among women, but only for those who did not have
significant family responsibilities.®

These aggregate effects of digital technologies on
opportunities are mediated through three mecha-
nisms (see figure 2.1):

* Creating jobs. Digital technologies promote inclu-
sion by boosting employment and earnings in
the ICT sector or in ICT occupations across the
economy. But most important, they support jobs
and earnings in sectors that use ICT when firms
and the self-employed adopt new technologies and
grow, as well as through ICT-enabled outsourcing
and entrepreneurship.

* Increasing worker productivity. By taking on some
tasks previously performed by workers, digital
technologies augment workers’ skills, increasing

their productivity and earnings. Digital technolo-
gies can also connect people to work and markets
and facilitate the accumulation of productive
assets. This increases efficiency in the labor market
and the overall economy by allowing workers and
firms to better leverage existing assets.

Benefiting consumers. When digital technologies
automate processes and generate economies of
scale, they can lower prices and create new goods
and services, thus increasing consumer surplus.

While quantifying these benefits is difficult,
the evidence discussed in the rest of the chapter
suggests that they accrue most to those already
better off (table 2.2). Employment in the ICT sector
and in ICT occupations is limited and mostly for
high-skilled workers. In industries that use ICT, the
potential is greater, especially for those who have
skills that better complement the technology. But the
largest payoff from digital technologies is increased
labor productivity. Better and cheaper information
that helps connect people to inputs, outputs, and
work is particularly promising for the poor, since
it addresses a key barrier to raising incomes for
people previously disconnected from markets. The
lower communication costs associated with mobile
phones, the most common technology for the poor
today, can increase the efficiency of agriculture and
labor markets, raising household incomes and reduc-
ing poverty. As governments and the private sector
get better at tailoring digital services to the poor,
those gains should increase.
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Table 2.2 Benefits of digital technologies for workers and consumers: A scorecard

Increasing returns to
human capital

Connecting people to
work and markets

Increasing consumer
surplus

Source: WDR 2016 team.

Impact so far Potential impact
Channel Poor Nonpoor Poor ‘ Nonpoor
Creating jobs
In the ICT sector and . i
occupations Negligible L Negligible
In sectors that use ICT L L

Increasing worker productivity

Note: Poor refers to the bottom 20 percent of the welfare distribution. The differential impact summarizes the discussion in the chapter and is a qualitative
assessment of the evidence. ICT = information and communication technology; L = low; M = medium; H = high.

Creating jobs

In ICT sectors and occupations
In terms of employment, the ICT sector is small, has
high entry barriers, and remains male dominated.
The ICT sector employs, on average, 1 percent of
the workers in developing countries (figure 2.5).
ICT occupations—such as network administrator
and electrical and electronic engineer—are also
1 percent of employment in developing countries,
and 2-5 percent in member-countries of the Organi-
sation for Economic Co-operation and Development
(OECD).” Even in the United States, since 2000, new
technology-related industries—such as e-commerce
and social networking—have accounted for only
0.5 percent of employment.?® Nor is the sector labor
intensive. Instagram, a photo sharing app, had just
13 employees in 2012, when it was bought by Face-
book for US$1 billion. Facebook, in turn, had 5,000
employees at the time—compared with 145,000 at
Kodak at its peak in photographic film in the 1990s.
Yet Facebook’s market value is several times what
Kodak’s was back then. And most of these jobs are
high-skilled. In developing countries, on average,
half of all workers in the ICT sector have a tertiary
education, compared with one-quarter elsewhere.
The gender gap is also large, with men 2.7 times more
likely than women to work in the sector and 7.6 times
more likely to be in ICT occupations.®

While not numerous, ICT jobs pay well and can
generate additional jobs through consumption and

production spillovers. The median hourly earnings in
the ICT sector and in ICT occupations are 1.5 times
higher than in urban non-ICT sectors or non-ICT
occupations in developing countries.® The high pay
reflects a workforce that is better educated than aver-
age. It likely also reflects the relative scarcity of ICT
workers in some countries, driving up the skill pre-
mium. These high-paying jobs create more demand
and new jobs outside ICT. In the United States and
Turkey, one job in the high-tech industry generates
an average of 3 to 5 additional jobs elsewhere in the
local economy:?* Many of these additional jobs are
low-skilled or medium-skilled in such local services
as retail, cleaning, and food preparation. Kenya's
mobile money service M-Pesa uses more than 80,000
agents or service locations that make an average
profit of US$70 a month.#* Hormuud Telecom—the
largest operator in Somalia—employs 5,000 staff but
supports 25,000 agents. Given the high skill require-
ments of the ICT industry, these employment spill-
overs are more likely to benefit the poor.

Expanding businesses that use ICT

The greatest employment potential of digital tech-
nologies lies outside the ICT sector. By improving
productivity and boosting firms’ growth throughout
the economy (chapter 1), digital technologies can
increase aggregate employment and earnings. In
China, between 1997 and 2007, the increase in internet
domains and users per capita had a positive impact
on firms’ employment in ICT-intensive industries.>*
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Figure 2.5 Employment in the ICT sector and in ICT occupations remains small
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Note: The ICT (information and communication technology) sector includes ICT manufacturing industries, ICT trade industries, and ICT services (OECD 2011).

ICT occupations refer to ICT specialists (OECD 2004, 2014).

In Brazil, between 2009 and 2013, firms in industries
intensive in the use of ICTs had higher wage increases
across skill levels than the rest of the economy (figure
2.6), although they did not experience faster employ-
ment growth. Wage growth was especially high for
workers moving across firms.

Recent studies, despite measurement difficulties,
find a positive causal effect of firms’ technology
adoption on employment and earnings, especially
in firms with skilled workers who can make the best
use of digital technologies. Thanks to a tax allowance
program for ICT investments in small firms in the
United Kingdom, digital technologies raised labor
productivity within firms and increased the demand
for workers performing high-skilled tasks.* In Nor-
way, a lo-percentage-point increase in broadband
availability in a municipality raised wages of skilled
workers by about 0.2 percent, while lowering wages
for low-skilled workers.”

Internet-enabled offshoring and
outsourcing, including online work
Internet-enabled offshoring is an important source
of jobs in developing countries and for women. An
estimated one in four jobs in the United States has
already been offshored or could be offshored in the

future.’® These jobs are often in business processing,
including call centers and bookkeeping. Such jobs
include those that can be broken down into routine
tasks but also those requiring high skills and judg-
ment if they can be reliably performed and monitored
remotely. Almost half of business process outsourc-
ing (BPO) is in banking and financial services, and
another 20 percent is in high-tech and telecommuni-
cations. Some tasks of radiologists and other medical
services are increasingly also offshored. India, China,
the Philippines, and South Africa are the leading BPO
hosts.* The BPO industry in India employs more than
3.1 million workers, 30 percent of them women.* In
the Philippines, it employs 2.3 percent of all workers
(box 2.1). In rural India, a three-year awareness pro-
gram on opportunities in the BPO industry increased
women’s enrollment in relevant training programs, as
well as school enrollment among young girls, by 3-5
percentage points.#

New technologies are now also challenging the
status quo of the outsourcing industry. Many of
the characteristics that make jobs “offshorable” also
make them more vulnerable to automation. So, as
technology improves and wages rise, some of the jobs
typically offshored, such as call center jobs, could be
automated. Indeed, a local health care company in


http://bit.do/WDR2016-Fig2_5

108

WORLD DEVELOPMENT REPORT 2076

Figure 2.6 In Brazil, internet and software use by firms throughout the economy is

associated with higher earnings

Average annual wage growth, by firms’ ICT intensity and workers’ wage levels, 2009-13
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Source: Dutz and others 2015, for the WDR 2016. Data at http://bit.do/WDR2016-Fig2_6.

Note: The categories of wage levels are terciles. ICT = information and communication technology.

South Africa is already using Watson, IBM’s artificial
intelligence system, to assist in customer service.?

Outsourcing opportunities are increasing in other
areas through online work, providing workers and
firms with access to larger, even global, employment
marketplaces (box 2.2). People can work for any
employer anywhere, with parties buying and selling
services that can be delivered online. Upwork (for-
merly Elance-oDesk), the largest online outsourcing
service, had 2.8 million job postings worldwide in
2014.% Online jobs range from the very simple that
can be completed in a few minutes—such as sign-
ups, forum participation, review writing, and website
testing—to the more complex, such as software devel-
opment, translation services, data entry, and admin-
istrative support. The online work market, though
still a tiny fraction of overall employment, is worth
around USs1 billion annually, up from US$700 million
in 2009.4

Impact-outsourcing brings online work to vul-
nerable communities. Still in its infancy—employing
around 150,000 workers, or 3 percent of the total BPO
industry—it is taking hold in India, Kenya, and South
Africa. The government of Kerala, India, outsources
information technology services to cooperatives
of women from poor families through the Kudum-
bashree (“Prosperity of the Family”) project. Average
earnings were US$45 a month, with close to 80 per-

cent of women earning at least US$1a day. Nine in ten
of the women had previously not worked outside the
home.* Samasource, RuralShores, and Digital Divide
Data are three private service providers. Samasource
splits jobs into microwork for almost 6,400 workers,
mostly in Ghana, Haiti, India, Kenya, and Uganda, on
average more than doubling their previous income.*
Online work can prove particularly beneficial for
women, youth, older workers, and the disabled, who
may prefer the flexibility of working from home
or working flexible hours. On freelancer.com—an
online outsourcing platform with more than 10,000
microworkers globally—57 percent of workers are
between 16 and 25 years of age.” In Elance (part of
Upwork), 44 percent of workers are women, com-
pared with just 25 percent in the nonagricultural
economy (figure 27). In a survey on microworkers
.com carried out for this Report, 27 percent of workers
see being able to work at home and flexible hours as
the main advantages of working online. These are
the reasons most cited, even more often than earning
extra income, especially among women (figure 2.8).

Internet-enabled entrepreneurship and
self-employment

By lowering information barriers and costs, the
internet increases experimentation and gives rise to
new opportunities for entrepreneurship and self-


http://bit.do/WDR2016-Fig2_6
http://freelancer.com
http://microworkers.com
http://microworkers.com
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Box 2.1 Business process outsourcing and jobs in the Philippines:
Opportunities and challenges from technological change

The information technology (IT) and business process out-
sourcing (BPO) industry in the Philippines has been a driver
of economic growth and job creation in the last decade. It
has grown at an average of 24 percent annually, and its share
of the global offshore services market went from 5 percent
in 2006 to 11 percent in 2013. Direct employment reached
1 million full-time employees in August 2014 from virtu-
ally zero in 1999, accounting for around 2.3 percent of the
country’s total employment. The industry has a robust voice
sector (primarily call centers), accounting for 64 percent of
the industry’s revenue. Health care information management
employment grew by 47 percent from 2012 to 2013. IT out-
sourcing revenues also grew by 52 percent from 2012 to 2013,
while knowledge process outsourcing grew by 18 percent.
Earnings and skill requirements vary across these sec-
tors. Industry-specific jobs tend to be higher skilled than
those that cut across industries (such as human resources
business processing), as they require more technical knowl-
edge. In 2012, average annual compensation per employee
in the industry was around US$8,849, with the highest aver-
age compensation in software development (US$17,383).
It was US$8,301 for contact centers and US$7,687 for other
BPOs. High-skilled, high-paid occupations—as are most
research and development-related jobs in knowledge
process outsourcing (such as market research and medical

Source: WDR 2016 team, based on Capili 2015, for the WDR 2016.

employment (box 2.3). Many are in the ICT sector,
but others are ICT-enabled (see also chapters 1 and
4). Alibaba in China, the world’s largest e-commerce
platform by sales volume, supports an estimated
10 million jobs, or 1.3 percent of China’s workforce.
Online shop owners using Alibaba in China, on
average, employ 2.6 additional workers. Four in ten
shop owners are women, 19 percent were previously
unemployed, 7 percent were farmers, and about 1
percent are persons with disabilities. Alibaba is esti-
mated to support an additional 2 million jobs, most in
logistics.*® In Morocco, home-based female weavers
sell rugs and other textiles over the internet to keep
a larger share of their profits.® Etsy, a peer-to-peer
e-commerce platform focused on handmade or vin-
tage items, and similar services, can take this to scale.
Etsy has 20 million active buyers and 1.5 million active

transcription), IT outsourcing (such as software and applica-
tion maintenance), engineering services (such as engineer-
ing design and digital mapping), and creative processes
(such as art production and game testing and support)—are
intensive in nonroutine cognitive and interpersonal tasks.
Middle-skilled occupations are intensive in routine cognitive
tasks, mostly in nonvoice BPO (such as back-office finance
and accounting or human resources), but can also include
many of the jobs in voice business processing (such as cus-
tomer service and technical support).

Progress in digital technologies and international com-
petition increases the need to move to more high-value-
added, nonroutine jobs. In the Philippine IT-BPO industry,
85 percent of the revenues are generated in jobs inten-
sive in routine cognitive tasks, with workers increasingly
susceptible to automation. Low wages will delay this
process but are unlikely to halt it. As the global market
for complex services grows, providing a larger volume of
high-value nonvoice services can promote the industry’s
sustainability. This transition requires a concerted effort
among business, academia, and government to make sys-
temic improvements across the IT-BPO ecosystem, such as
enhancing telecommunications infrastructure and directing
industry-government partnerships toward more nonvoice
training and skills development.

sellers worldwide, with 31 percent of its sales outside
the United States.>

As online commerce, the on-demand or sharing
economy—in which people rent assets or command
services directly from one another, coordinated
through the internet—is growing rapidly, if still small
overall and just emerging in developing countries.
More than two-thirds of internet users globally are
willing to be part of the sharing economy:>' In Uganda,
food delivery services online are used by the diaspora
to send in-kind remittances to family members. In
Kenya, Sendy connects customers with motorcycle
couriers for delivery services, which can then be
paid with mobile money. As of March 2015, Airbnb—
the largest site for peer-to-peer accommodation—
reported operating in more than 34,000 cities and 190
countries, with more than 25 million guests.s* Peer-to-
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Box 2.2 The economics of online outsourcing

Online outsourcing or freelancing platforms match firms
and workers to perform work online. They can reduce
contracting costs and the time it takes to match employ-
ers and employees. Through Upwork, the largest of these
platforms, the time it takes to hire a worker can fall from 43
to 3 days.? On the workers’ side, around 45 percent of free-
lancers on Upwork earn most or all of their income through
online work. In oDesk—with Elance, one of the two original
platforms behind Upwork—hourly earnings are on average
14 times higher than minimum wages in developing coun-
tries (figure B2.2.1, panel a). This is partly explained by the
fact that online workers are better educated than those in
the general economy. High-paying work is concentrated
in information and communication technology (ICT) areas
such as software development, which can pay twice as
much as online work in writing and translation, and even
three to four times more than that in customer support and
sales.

Thanks to the internet and innovations in monitoring
and feedback systems, online labor markets are becoming
global. Online job platforms increase the pool of talent for
firms, especially for smaller enterprises, and provide an
opportunity to monetize skills that may not be in sufficient

demand in the local economy. An individual in Mongolia
with expertise in web development and a programming
language such as Python can make close to US$40 an hour
online. On Upwork, 90 percent of the work is offshored. On
the largest platforms, most employers are located in devel-
oped countries and most workers in developing countries.
Australia, Canada, and the United States are the largest
employers. On oDesk, Bangladesh, India, Pakistan, the
Philippines, and the United States have the largest number
of contractors in relation to their populations (figure B2.2.1,
panel b).

Yet the internet only partly overcomes labor market
segmentation, and some barriers to inclusion and to fur-
ther expansion of online labor markets remain. On Upwork,
a given worker is 1.3 times more likely to find work in
her domestic market, and domestic contractors get paid
more than international contractors for the same type of
work.c Online outsourcing is most likely to function like
a truly global market when tasks are less complex and
involve fewer local institutions and less communications.
Additional constraints that could be addressed by policy
are related to language (mainly English), regulations, pay-
ment platforms, and trust.

Figure B2.2.1 Online labor markets provide work and fairly good pay for

workers in developing countries
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a. http://elance-odesk.com/online-work-report-global, accessed March 26, 2015.

b. Agrawal and others 2013.
¢. Lehdonvirta and others 2014.
d. Kuek and others, forthcoming.
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peer car services such as Uber, which operates inter-
nationally, or Didi Kuaidi in China, are growing fast.
Expanding the principles of the on-demand economy
to the urban self-employed in developing countries
could be particularly promising. These workers often
lack references and documented work histories when
seeking jobs and depend on word of mouth to expand
their customer base. In this setting, the sharing econ-
omy’s decentralized, crowd-based rating systems can
help control quality, build trust, and maintain a live
“resume.” Plumbers and handymen can expand their
client pool by building strong reputations online.
These new jobs in the sharing economy have
advantages for workers, but they also come with trade-
offs. The main advantages for workers are supple-
mental income and flexibility. In the United States, 61
percent of sharing economy participants say earning
extra money is their main motive.?* Workers appear
to sort into a working arrangement that suits their
preferences and family circumstances. Two-thirds
of Uber drivers in the United States vary their hours
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Figure 2.7 Online work expands women’s access to
work

Global nonagricultural employment composition by gender, “offline” and online

percent of total employment

b. Online work through Elance
(part of Upwork)

a. Total nonagricultural
employment

Sources: WDR 2016 team, based on World Development Indicators (World Bank, various years) and
Elance Annual Impact Report “Work Differently,” June 2013. Data at http://bit.do/WDR2016-Fig2_7.

Note: Results are population-weighted. China is not included. For panel a, latest available data between
2008 and 2013.

Figure 2.8 Flexibility in hours worked and the ability to work from home are the main
advantages of online work, but relatively poor pay and lack of career prospects are concerns

Microworkers.com: Most important advantage (panel a) and disadvantage (panel b) of using an online work platform over a traditional job “offline”
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Box 2.3 Expanding opportunities through online music

Usman Riaz began piano lessons at age six in his native
Pakistan. He later wanted to explore new instruments and
musical styles, but he could not find the right teachers in
his own country. Instead, watching videos online, he taught
himself percussive guitar, a style that uses the strings and
the instrument’s body for percussive effects. Riaz also used
the internet to showcase his music. His song “Fire Fly” went
viral in 2011. A year later, he shared a stage in Edinburgh
with Preston Reed, one of his online idols.

The internet has exposed people around the world to
new cultural influences—not just global pop culture hits,
but also in the tiniest niches. Whether it has also helped
many more artists in developing countries gain access to
arts and entertainment markets is difficult to say, given the
lack of suitable data. Globally in 2014, revenues for recorded
music were about US$15 billion and falling, compared with

Source: Kabanda 2015, for the WDR 2016.

a. PricewaterhouseCoopers 2015.

b. Thompson 2015.

¢. Holland, Nosko, and Sorensen 2012.
d. Connolly and Krueger 2006.

worked by more than 25 percent from week to week.
This flexibility is likely to be valuable for women and
youth and for people between jobs. But these benefits
come at a possible cost since these jobs do not provide
much work security or protection to workers.>*

Increasing worker productivity

Increasing returns to human capital
Digital technologies can complement human capital,
allowing workers to focus their efforts on activities
with higher value and making them more productive.
Farmers can use precision agriculture or track live-
stock. Teachers can use massive open online courses
(known as MOOCs) or online teaching tools like Khan
Academy, better using study time inside and outside
the classroom to increase practice and discussion,
and dedicating more time to children who fall behind.
Researchers can dedicate more time to thinking and
innovating rather than spending time searching for
information or duplicating other people’s work. Man-
agers can work more easily with teams across borders.
In fact, there has never been a better time to be a
well-educated worker. Chapter 1 shows how digital
technologies increase labor productivity within firms.

US$25 billion for live performances, whose revenues are
rising.? Pirating, YouTube, and music streaming have led to
an overall decline of music sales in developed and devel-
oping markets. Most of the revenue goes to the biggest
stars: the top 1 percent of artists earn about 80 percent of
recorded music revenue.” At the same time, file sharing has
raised the demand for concerts,© which has always been
the biggest source of income for most musicians.t As the
cost of recording and distributing music has gone down,
online music sharing could become an effective advertising
vehicle for musicians in developing countries—although
limited internet access and slow speeds make this harder.
Even if only a small minority break into national or even
international entertainment markets, the welfare benefits
of being able to learn from others and share talents on the
internet can still be significant.

Workers who are able to work with digital technol-
ogies and complement them are well positioned to
access more (and more rewarding) employment and
higher wages. Returns to education have fallen only
in Latin America. Everywhere, average private returns
remain high—at 10 percent per year—despite large
increases in the supply of educated workers in the
last few decades. Returns to tertiary education are the
highest, at 14.6 percent; tertiary education is the only
educational level for which returns have not fallen
since the early to mid-1990s.5 That reflects strong
demand for advanced skills, especially among women
(figure 2.9). Returns to education are higher and have
been rising more rapidly in ICT-intensive occupations
compared to the rest of the economy (figure 2.10).

Connecting people to work and markets
Digital technologies help overcome barriers to pro-
ductive employment and connect workers and entre-
preneurs to (global) markets, clients, and suppliers.
This is particularly important for the disadvantaged
or often-excluded groups such as the poor, women,
minorities, the disabled, and people in remote regions
(box 2.4). For all of them, high search costs, long dis-
tances, and a lack of information are key obstacles.



The internet makes labor markets more efficient
by connecting a larger pool of individuals and firms at
lower cost.® Indeed.com, Monster.com, and elempleo
.com are international platforms that aggregate job
vacancies from different sources and allow firms to
post job openings, and workers to apply for jobs and
post résumeés. Similar services exist for local markets,
such as aldaba.com in the Dominican Republic and
kariyernet in Turkey. Social and professional net-
working sites also provide information on potential
workers, often on behavioral aspects and social ties
not reflected in traditional resumes. LinkedIn, the
largest online professional network, has more than
310 million registered members, 67 percent outside
the United States. In Brazil, LinkedIn’s penetration
rate is already at 8 percent.” In most countries, online
job search remains concentrated among youth and
the best educated and grows with income: online job
search among the employed and unemployed is above
20 percent in urban Armenia and Georgia, but below
5 percent in urban Bolivia, Ghana, the Lao People’s
Democratic Republic, Sri Lanka, and Vietnam.5®

Online job boards, social media, and matching
platforms can improve labor market efficiency, espe-
cially in developing countries and in the informal
sector, where information failures are large. Online
job matching is cheaper and faster than traditional
methods.® In Peru, integrating mobile phones into
traditional public intermediation services increased
employment among job seekers by 8 percentage
points in the short term.® In Germany, online job
seekers are better matched to jobs, are happier with
work, and have higher chances of promotion and job
security.® But other studies find no effect of online
tools on the speed of matching or on the length of
unemployment.®* The large number of applications
per vacancy and stale resumes and job posts makes it
costly for employers to select workers and for work-
ers to find available jobs. As online tools become more
advanced, however, matching is becoming more
effective. In the United States, the average unemploy-
ment duration for internet searchers was 25 percent
shorter than for noninternet searchers, reversing
earlier results.®

Online tools can address many labor market fric-
tions, but much of this potential remains unrealized.
A first challenge is reaching lower-skilled workers.
Some services, such as Souktel, are solving this via
mobile phone (box 2.5). Babajob in India and Duma
in Kenya have also implemented innovations to
reach the bottom of the pyramid. They use text mes-
saging and “missed calls” to connect low-skilled and
informal workers to vacancies. A second challenge is
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Figure 2.9 Returns to education remain high despite
significant expansion in the supply of educated
workers, especially for tertiary education

Average return to one additional year of education in tertiary education
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Figure 2.10 Returns to education
are particularly high in ICT-intensive
occupations
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Box 2.4 Bridging the disability divide through digital technologies

For most people, technology makes things easier. For people with disabilities, it makes things possible.

—Mary Pat Radabaugh, formerly with the IBM National Support Center for Persons with Disabilities

Prakash lost his sight at birth. Today he is a successful
entrepreneur and programmer running his own information
technology (IT) company in a mid-size city in India. Screen-
reading and voice-recognition software enable him to use a
computer and write computing programs, and the internet
helps him find and connect with clients. Technology aug-
ments his business and his life.

Around the world, more than 1 billion people have dis-
abilities, 80 percent of them in developing countries. They
face infrastructure and environmental barriers to social,
financial, and civic participation, which digital technologies
can help overcome. Technology enables multiple means
of communication—voice, text, and gestures—to access
information and engage with others. Magnification, voice
recognition, and text-to-speech benefit persons with
visual, cognitive, learning, and mobility disabilities. Short
message service (SMS), instant messaging, telephone
relay, and video captions reduce communication barriers
for those with hearing and speech disabilities. Hands-free
navigation and gesture-controlled interfaces help those
with severe mobility impairments.

Source: Raja 2015, for the WDR 2016.

providing supporting services. There is high demand
for supporting services in online work, especially
from women. In Souktel, 40 percent of women and
30 percent of men report a need for career coaching.%
A third challenge is receiving up-to-date vacancy
information, since many postings are stale. Employ-
ers also report a fairly high rate of no-shows for
interviews. A two-side rating system—quality control
on vacancies’ expiration dates, and short message
service (SMS) reminders to candidates selected for
interviews—can address some of these shortcomings.

Making work more flexible

Digital technologies can bring women and new
entrants into the labor market, especially in white-
collar occupations, by allowing people to work on
different schedules or from different locations. In
Georgia, Romania, and Ukraine, more than 10 percent
of employment is part-time, up from less than 5 per-
cent a decade earlier.s Video conferences and e-mail

But if not designed to be accessible, digital technolo-
gies can widen the disparities between persons with and
without disabilities. Free and low-cost mobile apps offer
increased functionality for persons across the disabil-
ity spectrum. Assistive software is available for feature
phones. Accessibility enhancements for web browsers
promote greater internet use by persons with disabilities.
Governments should focus on building the capacity of pub-
lic bureaucracies, teachers, vocational trainers, employers,
and information and communication technology (ICT)
professionals to design accessible content and support ICTs
for persons with disabilities; developing the legal, policy,
and regulatory foundation for accessible ICT; supporting,
through public-private partnerships, the development of
accessible ICT, such as local language text-to-speech and
voice-recognition software; and mainstreaming accessibil-
ity in all public services offered through ICT, such as disaster
warnings and communications, public services, and finan-
cial services.

make it easier to work away from an office. In the
European Union, telework doubled to reach 9 percent
in the first half of the 2000s, and around 23 percent
of enterprises in the EU-15 employed teleworkers in
2006, up from 16 percent in 2003 and 18 percent in
2004. In the United States, in 2009, one-quarter of
workers used telework regularly.®®

The rise in telework has been particularly rapid
among female workers in Europe.”’ Budget airlines,
such as JetBlue, manage their customer support
centers largely with home workers, mostly women.®
Telework can also make it easier for youth to combine
school and work and for older workers to work longer.
These new work arrangements can address skill gaps
and increase productivity. Facilitated by the internet,
home-based work in a 16,000-employee travel agency
in China improved worker productivity by 13 per-
cent. And where there is a shortage of doctors, tele-
medicine and examinations of digital X-rays can be
very helpful. In Uruguay, through teleconferencing,
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Box 2.5 Using digital technologies to match workers with jobs:

Souktel in West Bank and Gaza

Souktel is an online job-matching service started in 2009
and operating primarily in West Bank and Gaza, but also
active in the Arab Republic of Egypt, Jordan, Morocco,
Rwanda, and Somalia. There are more than 15,000 regis-
tered job seekers. The service registers job seekers through
short message service (SMS) and online, provides informa-
tion on vacancies, advises on resume preparation, and does
active job matching by screening potential candidates for
vacancies. Notifications on relevant job vacancies are sent
through voice calls and SMS once or twice a week. Job seek-
ers in the platform are young (80 percent are age 15-25)
and well educated (all have completed secondary and half
have completed tertiary education). Among Souktel’s core
users, 4 of 10 do not have jobs. Women are 30 percent of
all online job seekers in Souktel, a share that is 15 percent-
age points higher than at the national level (figure B2.5.1,

panel a). There are 200 registered employers, 80 percent of
which are medium in size.

The main benefit that job seekers see in Souktel’s ser-
vice is saving time and money. Most workers look for jobs
that match their skills and experiences, but more than one-
third look for jobs in new occupations or industries. Souktel
connects users to better-paying jobs. The share of workers
earning less than the overall average monthly earnings
(around US$500 per month) drops both for men and
women after finding a job through Souktel (figure B2.5.1,
panel b). About 70 percent of users have been invited for
a job interview at least once. Employers report that using
online job platforms allows them to hire from a prescreened
pool of high-quality candidates and reduces the time and
cost for hiring. Firms report a reduction in recruiting costs
of about 20 percent.

Figure B2.5.1 Online platforms improve female labor force participation and

access to higher-paying jobs

a. Share of the labor force nationally
and in Souktel
100 7

80

60

Percent

40

20

National Souktel

= Men = Women

b. Souktel job seekers earning less than
US$500 a month in the job before
and after using Souktel

80 ]

20 7

Men Women
mm Before Souktel mm After Souktel

Source: Imaizumi and Santos, forthcoming, for the WDR 2016. Data at http://bit.do/ WDR2016-FigB2_5_1.

English is being taught to first graders by teachers
from the Philippines, raising the children’s English
scores and the English proficiency of Uruguayan
teachers.”

Improving access to markets and
productive inputs

Digital technologies, especially the internet, make
it easier for people to sell products in new markets.
E-commerce platforms are one example. In Uganda,

wider mobile phone coverage induced market par-
ticipation of farmers in remote areas, especially
among those producing perishable crops.” In India,
e-Choupal has provided computers and internet
access in rural areas. Farmers can place orders for
inputs, and directly negotiate the sale of their produce
with buyers. With 6,500 kiosks, it now reaches 4 mil-
lion farmers in more than 40,000 villages.”

Digital technologies can increase access to more
productive assets and better quality services, raising
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Box 2.6 The impact of digital technologies on remittances

Online and mobile money transfer systems offer new
cost-effective means of sending money. In Kenya, among the
53 percent of adults who reported having sent remittances
in the past year, 90 percent did so using a mobile phone.?
Today, the average cost of sending money is 8 percent of
the remitted value. Mobile technology can lower this cost
by removing the need for the physical presence of staff and
customers, while ensuring timely and secure transactions.

Digital technologies make domestic and international
remittances cheaper. In Kenya, in 2008 shortly after M-Pesa
entered the market, the cost of sending US$100 domesti-
cally was US$12 by MoneyGram, US$20 by bank wire, US$6
by postal money order, and US$3 by bus, compared to
US$2.50 by M-Pesa. In Cameroon, costs have declined by
20 percent since mobile money entered the market. Prices
have also fallen for international remittances. In the United
Kingdom-Bangladesh corridor, the cost of sending US$200
through Western Union fell from 12 percent in 2008 to 7 per-
cent in 2014 after the entry of digital competition. Between
the United States and Mexico, Xoom charges 4.4 percent for
online money transfers, down from Western Union’s 6.2 per-
cent. But the costs are still high for the poor, since they make
many small transactions, which tend to be more expensive—
more than 5 percent for amounts less than US$5.

Across the board, traditional remittance service provid-
ers are building their own mobile and online capabilities,

Source: Plaza, Yousefi, and Ratha 2015, for the WDR 2016.
a. Demirgiic-Kunt and others 2015.

an individual’s long-term productive capacity. They
can help build human capital throughout the life
cycle, managing risks and increasing access to finan-
cial capital and remittances (sector focus 2; spotlight
2; box 2.6). Since the poor are often most constrained
by these factors, they stand to benefit the most.
Mobile money accounts can drive financial inclu-
sion. In Sub-Saharan Africa, 12 percent of adults have
mobile money accounts, compared with just 2 percent
worldwide, and 45 percent of them have only a mobile
money account.” In Kenya, access to mobile money
has helped in managing risk. Statistically comparable
households that were not connected to M-Pesa, the
mobile money service, experienced on average a 6-10
percent reduction in consumption in response to sim-
ilar shocks.” And biometric tools that reduce the costs

but international digital remittance services have yet to
take off in a substantial way. As of early 2012, only 20
percent of 130 mobile banking operators worldwide offered
such services. The value of international remittances
through mobile phones accounted for less than 2 percent
of global remittances in 2013.

Policy action is called for on several fronts. First is
fostering innovative cross-border mobile money transfer
technologies. That requires harmonizing banking and tele-
communications regulations to enable banks to participate
in mobile money transfers, mobile companies to offer
mobile money services without exclusivity agreements,
and telecommunications firms to offer micro-deposit and
savings accounts. It also requires simplifying regulations
aimed at stopping money laundering and the financing of
terrorism for small-value transfers. And it requires ensuring
that mobile distribution networks are open to multiple
international remittance service providers.

Second is increasing competition by eliminating telecom
monopolies and exclusivity contracts. The experience in the
United States-Mexico corridor shows how eliminating an
exclusivity agreement between Western Union and Elektra
can reduce prices. The interoperability of money transfer
operators in remittance markets, as in Indonesia, Pakistan,
Sri Lanka, and Tanzania, can reduce prices further.

of identifying borrowers can improve access to finan-
cial and other services at the bottom of the pyramid.”

Through social and professional networking sites
and better connections with friends and family,
the internet also enlarges, deepens, and leverages
social capital to find jobs and access resources (spot-
light 3).” In the United States, internet users have a
larger extended network activated when looking for a
job.”” Digital technologies can also increase agency
and modify aspirations, affecting social norms that
can be barriers to participation, employment, and
productivity, especially for women,” much the same
as with soap operas in Brazil and cable television in
India.”® In Africa, the internet appears to broaden
social interactions with groups with different politi-
cal views or religious beliefs.** The internet and



mobile phones also increase ties between migrants
and those remaining in the home country.®

Improving access to information
For the poor—who rely on mobile phones and often
did not have access to a fixed line—the biggest gains
from digital technologies are likely to come from
lower information and search costs. When making
agriculture and labor market decisions, individuals
often rely on informal sources, such as family and
neighbors, or are left with no information: six in ten
farmers in Boyaca, Colombia, do not know the prices
in the capital city** Information technologies can
inform workers about prices, inputs, or new technol-
ogies more quickly and cheaply, reducing friction and
uncertainty, eliminating costly journeys, and reduc-
ing the risks of accidents and crime.® In rural Niger,
mobile phones reduced search costs by 50 percent.® In
turn, these benefits can reduce poverty. In rural Peru,
mobile phones increased household real consumption
by 11 percent between 2004 and 2009 and reduced pov-
erty by 8 percentage points.*s Mobile phones have also
been found to reduce poverty in East Africa.®

Using technology for getting information on
prices, weather, soil quality, and new technologies,
and for coordinating with traders is becoming more
common in agriculture (sector focus 1). Among fish-
ermen in the Indian state of Kerala, price information
on mobile phones increased their profits 8 percent.’”
In Honduras, farmers who got market price informa-
tion via SMS reported an increase of 12.5 percent in
prices received.® In Argentina, the TRAZ.AR program
to track animals increased profits per kilo of meat
by 8 percent.® In Pakistan, thanks to mobile phones,
farmers shifted to more perishable but higher return
cash crops, reducing postharvest losses from the
most perishable crops by 21-35 percent.®

Digital technologies make the largest difference
when learning about information in distant markets or
among disadvantaged farmers who face more informa-
tion constraints.” An adult education program on using
simple mobile phones in Niger increased internal labor
migration and communication with migrants on labor
market conditions in faraway regions.”* Gains and uses
are more common when the information transmit-
ted is simple (as with prices or weather) rather than
nuanced or difficult to convey (as in agricultural exten-
sion).®* Similarly, when information provided through
technology is not relevant to local needs or when there
are other constraints to economic activity—such as
physical infrastructure or market structure—there are
fewer or no gains, as in cases in Ethiopia and Nigeria.*

EXPANDING OPPORTUNITIES

Benefiting consumers

My life became easy after I started using the internet.

We can learn about any subject. It also helped me earn
some income online by using freelancer sites. It helps me
to find health and beauty tips, to know current events and
news. Through internet, I am able to stay connected with
my friends and relatives.

—Young woman, microworker in Amazon
Mechanical Turk, September 2014%

Beyond earning opportunities, the internet offers
many benefits to individuals as consumers, such as
consumer convenience, expanded choice, better qual-
ity leisure time, and access to more knowledge. These
benefits are consumer surplus, often not captured in
GDP statistics (chapter 1).

Digital technologies have thus enhanced welfare.
Across 12 countries in Africa, 62 percent of people
believe that their family is better off because of mobile
phones, whereas only 21 percent disagree (17 percent
are not sure). And 76 percent of people say mobile
phones help save on travel time and costs. A majority
(62 percent) also believe that mobile phones make
them more secure (figure 2.11). The annual consumer
surplus from Google search has been estimated at

Figure 2.11 Mobile phones improve sense of security

and save time
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US$500 per user, or USs$150 billion for the 300 million
users.”® In Estonia, digital signatures saved 20 min-
utes per signature.”” In Europe and the United States,
consumers are willing to pay an average of US$50 a
month for services that they now get for free on the
internet.% Large consumer surpluses have also been
estimated for Brazil, China, and Mexico.?

The rapid adoption of digital technologies, despite
the costs, speaks for itself. In developing countries, 5
percent of consumption goes into ICT, ranging from
2.8 percent in the poorest households to 6.6 percent in
the richest. In Africa, in addition to covering the cost
of the hardware, the median phone owner spends
more than 6 percent of his or her monthly income
on mobile phones for calls and SMSs. The share is
over 13 percent when accounting for people who own
a mobile phone but do not work (mostly youth and
spouses).°

Benefits to consumers, while significant, also
come with risks. There are concerns about loss of pri-
vacy (chapter 4); information overload, as more and
more information—some relevant and some not—is
at our fingertips; and “overconnectivity,” since people
are constantly online and reachable. The line between
leisure and work is blurring. Digital technologies
make leisure time more enjoyable and less costly, but
also make workers more productive and allow them
to work away from the office. More than one-third
of internet users in the United States report working
longer hours because of technology, despite also feel-
ing more productive.”

Labor market polarization
can lead to greater inequality

For workers, digital technologies generate new
opportunities for employment and earnings, but
also risks. One major risk is related to the speed of
labor market changes and the destruction of jobs.
Nonstandard forms of work and shorter job ten-
ures are likely to become more common, especially
among youth. Internet access has been associated
with more job-to-job flows, within the same firm and
across employers.'* Large-scale automation can also
accelerate job destruction, especially in developed
countries. In addition to factory automation, there is
automation of logistics and processing, digitization
(data entry, publishing/printing), and self-service
(document creation and management versus clerical
support, or retail self-checkout).’

These changes are good for aggregate productiv-
ity, as discussed in chapter 1, but can create challenges
for individuals in the transition to new jobs. This is

especially the case when the skill needs of new jobs
are different from those of the old jobs. Beyond
skill-upgrading, the challenge is to ensure that labor
regulations facilitate and do not impede these tran-
sitions, and that social protection systems support
workers when they are between jobs or not working
regularly.

A second risk relates to the changing nature of
work and the quality of internet-enabled jobs, such
as microwork or jobs in the on-demand economy.
These new forms of work provide workers and firms
with flexibility and improve efficiency in the use of
resources, but also come with a possible erosion of
workers’ bargaining power and a lack of benefits,
such as unemployment and health insurance or
severance pay. In most cases, workers are considered
independent contractors rather than employees. In a
world where a job in a firm has been a pathway out
of poverty because firms help share risks and provide
capital, training, and technology,** higher nonwage
employment and this “new informality” may not be
desirable.

In developing countries, most work does not have
these benefits, but especially in advanced countries, a
balance is needed between efficiency and protection
to avoid a “race to the bottom” in terms of workers’
protections. Already, some microwork platforms and
companies in the sharing economy provide insurance
to workers and collect taxes, but these new develop-
ments in the labor market raise questions about
traditional approaches for protecting workers. As dis-
cussed in chapter 5, this will probably require reforms
not only in the new industries but also in the tradi-
tional ones to ensure that all workers—irrespective of
their type of work contract—have basic protections.

Perhaps the biggest risk from technological
change, however, is that of widening income inequal-
ity. Although technologies are becoming widespread,
the economic payoffs are not. The poor almost exclu-
sively use only mobile phones not connected to the
internet. And even if they had access to the internet,
they lack the skills to use it productively, with many
still unable to read in the first place. Positive impacts
from using digital technologies—as with other tech-
nologies in the past century—are most likely to be
captured by those already better off. In the United
States, the adoption of advanced internet applications
by firms led to substantial wage growth in the 6 per-
cent of counties that were the wealthiest, the most
educated, and had an IT-intensive industry, with no
effect elsewhere. Technology explains more than half
the difference in wage growth between already well-
off counties and others.*s



The risk of rising inequality is evident in the
declining shares of (routine) labor in national income,
and the “polarization” of the labor market—that is, the
declining employment in middle-skilled occupations
relative to those in low- and high-skilled ones, and
the heightened competition for low-skilled jobs. The
concern is that the ladder to the middle class is pulled
away as middle-skilled jobs disappear or are funda-
mentally transformed by digital technologies.

Declining shares of labor in national income
Various factors, including technology, are shifting
the distribution of income within countries away
from routine labor and toward nonroutine labor and
capital.®® In the past few decades, and especially after
2000, the share of national income going to workers
has fallen steadily in developed and many developing
countries, driven by a falling share of income going
to workers performing mostly routine tasks that fol-
low exact, well-defined procedures that can be easily
automated (figures 2.12 and 2.13). In the United States,
at the technological frontier, the share of income
going to routine labor has fallen from 38 to 23 percent
since the late 1960s, with a simultaneous rise in the
nonroutine labor share from 24 to 34 percent. In Hon-
duras and Romania, in the 2000s, the income share of
nonroutine labor increased from 28 to 32 and from 21
to 25 percent, respectively, with declines in the share
of routine labor.®” Where the labor share has fallen
most, inequality has risen most (figure 2.14). A grow-
ing literature also links recent technological change
to widening inequality.®

Figure 2.12 United States: Labor share
in national income is falling, driven by
routine labor
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Figure 2.13 Labor shares in national
income are falling in many countries,
including some developing countries
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Figure 2.14 Falling labor shares in national income are
associated with rising inequality
Growth in Gini coefficient vs. growth in labor share in national income, 1995-2010
30 i
|
257 ®CHN |
20 }
} @ DNK
|
|

15+

Change in the Gini coefficient in
consumption or income (%)

|
-20 T T T T T } T T T T !
-30 25 20 -15 -10 -5 0 5 10 15 20 25

Change in the share of national output going to labor (%)

Source: Eden and Gaggl 2015, for the WDR 2016. Data at http://bit.do/ WDR2016-Fig2_14.

Employment polarization
Declining labor shares coincide with the polariza-
tion of labor markets, most notably in high-income
countries.” Employment is growing in high-skilled,
high-paying occupations (managers, professionals,
technicians) and low-skilled, low-paying occupations
(elementary, service, and sales workers). Middle-
skilled, middle-paying occupations (clerks, plant
and machine operators) are being squeezed (figure
2.15). In high-income countries, on average, the share
of routine labor in employment has fallen by about
0.59 percentage points a year since 1995, or almost 12
percentage points for the period. In the United States,
local labor markets susceptible to automation due to
specialization in routine task-intensive occupations
have no net decline in employment, but they expe-
rience polarization in manufacturing and services."
There are signs that employment is also polarizing
in a number of low- and middle-income countries. The
average decline in the share of routine employment
has been 0.39 percentage points a year, or 7.8 per-
centage points for the period. China is an exception,
since the mechanization of agriculture increased the
share of routine employment. Labor markets in low-
income countries such as Ethiopia, with a large share
of employment in manual occupations, are also not
polarizing; neither is employment in Mongolia or Latin
American countries where other factors—such as a
commodity-driven boom benefiting low-skilled work-
ers—could play a larger role in shaping labor markets.™

Yet declining labor shares in income and job polar-
ization are only symptoms. At their heart is the fact
that digital technologies complement and augment
some skills (and thus some workers) while replacing
others. Since not everybody has the skills that go well
with digital technologies, many can end up falling
behind. Education and skills thus determine whether
the promise of digital dividends is achieved, or
whether technological advances translate into more
inequality in a race between skills and technology.”s
Understanding this dynamic is critical: inequality
will increase if more workers do not acquire the mod-
ern skills most in demand. But if education and train-
ing systems increase the supply of workers who meet
the changes in skill demands, more workers would
benefit from technological change and inequality
could decrease.

The race between skills and
technology

With rising computing power, combined with the
connectivity and informational value of the internet,
digital technologies are taking on more tasks. They
are particularly good at performing tasks that follow
explicit, codifiable procedures—that is, routine tasks.
Some of these tasks are cognitive, such as processing
payrolls, keeping books, or doing arithmetic. Others
are manual or physical, requiring simple motions and
muscle power, such as driving a train or assembling
goods. These tasks can be easily automated. Nonrou-
tine tasks, by contrast, are less amenable to automa-
tion. Doing research, maintaining personal relation-
ships, and designing new products have proven hard
to automate; so have manual tasks that involve signifi-
cant dexterity, such as cleaning and providing security
services or personal care. Technology is even moving
into areas once thought to be the exclusive domain of
humans, such as driving or writing news articles.

So, the impact of digital technologies on jobs
depends on the type of tasks and how technology
either complements or substitutes workers in those
tasks. A job comprises many tasks, each character-
ized by the skills most used to perform it (cognitive,
socioemotional, or manual) and by how amenable it
is to automation or codification (table 2.3). In some
cases, technology augments labor by complementing
workers. Both the researcher and the hairdresser do
tasks that are nonroutine and not easily programmed
into a computer, but technology makes the researcher
(who uses more advanced skills at work) much more
productive, while barely affecting the hairdresser.
This means that technology is skill-biased.
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Figure 2.15 The labor market is becoming polarized in both developed and developing
countries

Annual average change in employment share, circa 1995-circa 2012
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Sources: WDR 2016 team, based on ILO Laborsta (various years); 12D2 (World Bank, various years); National Bureau of Statistics of China (various years). Data at http://bit.do
/WDR2016-Fig2_15.

Note: The figures display changes in employment shares between circa 1995 and circa 2012 for countries with at least seven years of data. The classification follows Autor 2014. High-skilled
occupations include legislators, senior officials and managers, professionals, and technicians and associate professionals. Middle-skilled occupations comprise clerks, craft and related trades
workers, plant and machine operators and assemblers. Low-skilled occupations refer to service and sales workers and elementary occupations. For the United States, comparable data could
be accessed only for a short period (2003-08); consistent with Autor (2014), the observed polarization is limited in this period, with most of it having taken place in earlier years.

In other cases, workers are in jobs that are routine,
whether mostly manual or mostly cognitive, and
are susceptible to automation and to seeing their
jobs profoundly transformed or vanishing. In these

cases, technology is labor-saving. The fundamental
questions then become: To what extent are different
occupations and countries’ labor markets affected
by skill-biased and labor-saving digital technologies?
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Table 2.3 Interactions between technology and skills at work

Ease of complementarity
(technology is labor-augmenting)

;)
£
'S
g3 High
g _§ (tasks intensive in cognitive analytical Low
,.g © and socioemotional skills) (tasks intensive in manual skills)
S i Hiah 1 Bookkeepers Machine operators 2
o o 9 Proofreaders Cashiers
@9 (routine tasks) Clerks Tvoists
S g YP
'§ Researchers Cleaners
= LC.’W Teachers Hairdressers
(nonroutine tasks) A Managers Street vendors 3

Source: WDR2016 team, adapted from Acemoglu and Autor 2011.

Note: Workers in occupations in quadrant 4 can benefit greatly because the majority of their tasks are difficult to automate, and the core of their work is in
tasks in which digital technologies make them more productive. Occupations in quadrants Tand 2 are composed of many tasks that can be easily automated.
Productivity in occupations in quadrant 3 is by and large not directly affected by digital technologies.

And what are the typical characteristics of workers in
occupations that, in the absence of effective policies,
stand to gain or lose from technological change?

Skill-biased technological change and the
new digital divide

As Brynjolfsson and McAfee write in The Second
Machine Age, “There’s never been a better time to be
a worker with special skills or the right education,
because these people can use technology to create
and capture value. But there’s never been a worse time

to be a worker with only ‘ordinary’ skills and abilities
to offer, because computers, robots, and other digital
technologies are acquiring these skills and abilities at
an extraordinary rate.”™ So, recent skill-biased tech-
nological change favors workers with advanced skills
(table 2.4). Not only is overall employment moving
toward occupations intensive in these more advanced
skills, but even within a given job, skill demands are
similarly shifting.

Because of this, two sets of skills are increasingly
important in today’s labor markets: ICT skills and

Table 2.4 Recent evidence on skill-biased technological change

Authors

Country

Findings

Akerman, Gaarder,
and Mogstad (2015)

Norway

Broadband adoption in firms complements skilled workers performing nonroutine tasks and
substitutes for workers performing routine tasks.

Autor, Katz, and
Kearney (2008)

United States

Patterns of wage inequality are best explained by a modified version of the skill-biased
technical change hypothesis, which emphasizes information technology in complementing
abstract (high-education) tasks and substituting for routine (middle-education) tasks.

Autor, Katz, and
Krueger (1998)

United States

Digital technologies widen wage differentials. Skill upgrading within industries accounts for
most of the growth in the relative demand for college workers, especially in more computer-
infensive industries.

Berman,
Somanathan, and
Tan (2005)

India

Trade openness and reform promote technology adoption and diffusion and increase the
nonproduction worker shares of employment and total wages in manufacturing, even within
industries.

Gaggl and Wright
(2014)

United Kingdom

A tax allowance on ICT investments among small firms leads, in the short run, to an increase
in demand for nonroutine cognitive-intensive work, some substitution of routine cognitive
work, and no effect on manual work.

Vivarelli (2013)

Marouani and Malaysia Without skill-biased technological change, skilled wage earners should expect lower wages

Nilsson (2014) and higher unemployment, and unskilled labor should expect higher wages and lower
unemployment.

Srour, Taymaz, and | Turkey Domestic and imported technologies increase the demand for skilled labor five to six times

more than the corresponding demand for unskilled labor.

Source: WDR 2016 team.

Note: ICT = information and communication technology.



Box 2.7 Skills wanted: Key concepts

Beyond foundational cognitive skills, such as basic literacy
and math, a well-educated worker in a modern economy
needs to develop the following skills:

Nonroutine, higher-order cognitive skills. These refer to
the ability to understand complex ideas, deal with complex
information processing, adapt effectively to the work envi-
ronment, learn from experience, engage in various forms of
reasoning, to overcome obstacles by critical thought.* More
specifically, these include skills such as unstructured prob-
lem solving, and critical thinking, learning, and reasoning.

Technical skills, including information and communication
technology (ICT) skills. Technical skills are those abilities
needed to carry out one’s job, such as the ability to repair
a water leakage for a plumber, the knowledge to operate
a machine for a worker at a factory, or the knowledge to

a. Neisser and others 1996.

b. Cunningham and Villasenor 2014.

¢. European Commission (EC 2004); OECD 2004.
d. Cunningham and Villasenor 2014.

higher-order cognitive and socioemotional skills (box
2.7). Since 2000, the ICT intensity of employment has
increased by almost 10 percent in low- and middle-
income countries, almost twice as fast, on average, as
in high-income economies (figure 2.16). The share of
employment in occupations intensive in nonroutine
cognitive and socioemotional skills has also increased
in low- and middle-income countries, from 19 to 23
percent. However, the decline in occupations inten-
sive in routine skills was even larger, from 50 to 44
percent (figure 2.17)." This is the driving force behind
the polarization of labor markets. The new economy
offers, therefore, a premium for ICT skills, strong
foundational cognitive and socioemotional skills,
and for more advanced nonroutine 21st-century skills
such as critical thinking, complex problem-solving,
creativity, and expert communication. In fact, work-
ers using these “new economy” skills and technology
are better remunerated—by 25-40 percent—than
their peers with the same level of education but per-
forming traditional tasks and jobs."®

Poor digital literacy limits the productive
use of digital technologies

Itis hard to use the internet when, even among youth,
more than half have alevel of functional literacy below

EXPANDING OPPORTUNITIES

work with a software for a person at a bank.” They also
include ICT skills. ICT skills refer to the effective application
of ICT systems and devices, and range from ICT specialists
who have the ability to develop, operate, and maintain ICT
systems, to basic ICT users, who are competent users of
the mainstream tools needed in their working life (e-mail,
Excel, Outlook, PowerPoint, Word).¢

Nonroutine interpersonal, socioemotional skills. Socio-
emotional skills (also called soft or noncognitive skills)
encompass a broad range of malleable skills, behaviors,
attitudes, and personality traits that enable individuals to
navigate interpersonal and social situations effectively.
These include grit or the perseverance to finish a job or
achieve a long-term goal, working in teams, punctuality,
organization, commitment, creativity, and honesty.

what will enable them to participate productively
in life, as in Albania, Indonesia, Jordan, Malaysia, or
Peru."” About three-quarters of third-graders in Mali
and Uganda cannot read."® Beyond basic literacy, ICT
skills are deficient. In Africa, 7in 10 people who do not
use the internet say they just don't know how to use
it, and almost 4 in 10 say they do not know what the
internet is." In high-income Poland and the Slovak
Republic, one-fifth of adults cannot use a computer.*

The use of ICT skills at work is unequal, but their
importance is growing. On average, one-third of urban
workers (and 20 percent of the bottom 40 in urban
areas) in developing countries use a computer at work,
for example (figure 2.18). This number is likely to raise
quickly, with ICT use increasing as countries become
richerand aswork becomes more complex (figures 2.16
and 2.19).

Employers are looking for ICT skills, but cannot
find them. In the former Yugoslav Republic of Mac-
edonia, 43 percent of firms say ICT skills are very
important for workers, but more than 20 percent say
that workers lack them.”” Although the same workers
lacking ICT skills often also lack other skills or face
other barriers to employment, digital literacy limits
their employment opportunities (figure 2.20). The
use of digital technologies at work is associated with
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Figure 2.16 Employment is becoming more intensive in the use of digital

technologies
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Source: WDR 2016 team, based on Monroy-Taborda, Moreno, and Santos, forthcoming, for the WDR 2016, using ILO Laborsta (various years). Data at http://bit

.do/WDR2016-Fig2_16.

Note: ICT (information and communication technology) intensity of employment is based on an index between 0 (no use of technology at work) and 19 (most
use of technology at work), averaged by occupation (at the three-digit level) and weighted by employment.

Figure 2.17 Nonroutine skills are becoming more important over time

Employment composition by type of occupation according to skills requirements, 2000-12

Percent of total employment
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b. Low- and middle-income countries
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Note: Data are simple cross-country averages. Classification of occupations according to skills requirements follows Autor 2014 and reflects the types of skills most intensely used in each
occupation.

higher earnings, even after accounting for educa-
tional attainment. Across a sample of eight develop-
ing countries, the return associated with using ICT at
work is around 40 percent.? In Brazil, and focusing
on workers most similar to one another, returns to
internet use are about 10 percent.’

High-order cognitive and socioemotional
skills are more important in the new
economy

Technological progress is redefining the nature and
content of jobs. Some of today’s jobs are new and
require new skills—software publishers, data scientists,


http://bit.do/WDR2016-Fig2_16
http://bit.do/WDR2016-Fig2_16
http://bit.do/WDR2016-Fig2_17

enterprise mobile developers. Others have long existed
but have been transformed. Consider, for example, the
job description of an accountant in the 1970s and today.
Specialized softwares have automated many of the
accountant’s original tasks, shifting her job toward
more advisory services and critical thinking. Employers
now demand more “new economy” skills: that is, high-
order cognitive and socioemotional skills, as evidenced
in countries as diverse as Brazil, Malaysia, and FYR
Macedonia (figure 2.21).

At the aggregate level and within firms, new
technologies substitute for workers performing
routine tasks, while making skilled workers who
execute nonroutine abstract tasks more productive.
Across 28 studies, more than half of the top five skills
demanded by employers are socioemotional, another
30 percent are higher-order cognitive, and 16 percent
are technical” High-order cognitive skills include
reasoning, problem solving, and critical thinking,
while socioemotional skills refer to behavior, person-
ality traits, and attitudes, such as grit, teamwork, self-
discipline, dependability, and leadership. These are
things that are still hard for technology to replicate.

These new economy skills pay off. Workers with
strong cognitive and socioemotional skills in Arme-
nia, Georgia, the Kyrgyz Republic, Tajikistan, and
Vietnam are more likely to be employed and have
better-quality jobs.*® In Vietnam, within a given
industry, performing nonroutine analytical tasks car-
ries a 23-percent earnings premium, and interactive
(that is, interpersonal) tasks a 13-percent premium,
whether combined with routine or nonroutine tasks
(figure 2.22). In Armenia and Georgia, the premium
for problem solving and learning new things is close
to 20 percent.’”” More generally, in 12 of 16 mostly
developing countries, wages in nonroutine occu-
pations increased significantly more than wages in
routine occupations between 2005 and 2011.12

In addition to technological change, other factors
help explain these global labor market trends. Trade,
urbanization, structural transformation, and global-
ization fundamentally shape labor markets and in a
number of cases are likely to be even more important
than technology. In some Latin American countries,
for example, commodity-driven economic booms
have boosted low-wage earnings and show no polar-
ization at the aggregate level. Moreover, distinguish-
ing among factors is more difficult because they are
related to one another.»

Yet technological change seems to be an important
part of the explanation. First, occupations most inten-
sive in the use of digital technologies are also most
intensive in nonroutine cognitive and interpersonal
skills (figure 2.23). Second, globalization and trade do
not fully explain the observed polarization.’* Given
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Figure 2.18 In developing countries, one-third of urban
workers use digital technology at work

Urban workers who use a computer at work, conditional on working
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Gender Age group
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60%  40%
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distribution

Average

Source: WDR 2016 team, based on STEP household surveys (World Bank, various years). Data at http://
bit.do/WDR2016-Fig2_18.

Note: “Average” refers to the average use of technology among all urban workers in 11 countries where the
STEP survey was conducted. “Upper 60%” and “Bottom 40%” refer to asset distribution of individuals’
households.

Figure 2.19 Employment becomes more intensive in
ICT use as economies grow

Share of employment in high-ICT-intensity occupations, circa 2013
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Source: Monroy-Taborda, Moreno, and Santos, forthcoming, for the WDR 2016, based on STEP (World
Bank, various years), PIAAC household surveys, and World Development Indicators (World Bank, various
years). Data at http://bit.do/ WDR2016-Fig2_19.

Note: GDP = gross domestic product; ICT = information and communication technology; PIAAC =
Programme for the International Assessment of Adult Competencies.

the weight of China in manufacturing supply chains,
the decline in routine labor in the rest of the world
could simply be the result of a shift of routine labor
to China’'s manufacturing sector. Between 2000 and
2010, the share of employment in routine occupations
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Figure 2.20 Lack of ICT skills is often a constraint to

employment

Share of working-age

individuals in urban areas who report that lack of ICT skills is

a barrier to employment and higher earnings, circa 2013
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Source: WDR 2016 team, based on STEP household surveys (World Bank, various years). Data at http://

bit.do/WDR2016-Fig2_20.

Note: ICT = information and communication technology.

in China rose from 19 to 27 percent (see figure 2.15,
panel b). Yet manufacturing employment in China
is also polarizing, for the increase in routine labor
is explained by the mechanization of agriculture.
Moreover, across most countries with relevant data,
employment is polarizing even within services, sug-
gesting an additional effect in skill demand over and
above what can be explained by trade or the structural
transformation of developing economies.” This evi-
dence is also consistent with the evidence for OECD
countries linking changes in skills requirements to
technological changes, even within occupations.'s

Labor-saving technologies: Automation
and job displacement

There is concern, especially in advanced countries,
that technology is killing jobs and depressing
wages.® Manufacturers are using machines that
substitute for workers in warehouses or auto plants.
More than 200,000 industrial robots come into use
each year, and that number is rising3* Increasingly,
automation is taking place in services.’s In call cen-
ters, technology can answer routine customer service
requests. In retail, technology and “big data” suggest
what to buy. Software is handling accounting, trans-
lations, and paralegal services. Travel agents have all
but disappeared, with three-quarters of all travel in
the United States now booked online. In the public

sector too, digital technologies are substituting for
workers performing routine tasks. In the Indonesian
Treasury, electronic budget planning and execution
is linked to job redefinitions and reassignments for
around 5,000 workers (of 8,000) who previously pro-
cessed payments, disbursements, and cash manage-
ment.’” In Pakistan, the automation of systems in the
central bank made 3,000 of 12,000 employees redun-
dant (mostly low-skilled staff). The savings boosted
the salaries of remaining employees.s*

Two-thirds of all jobs could be susceptible to auto-
mation in developing countries in coming decades,
from a pure technological standpoint (figure 2.24).
Estimates for the United States and Europe range
between 50 and 60 percent of jobs.*® Given expected
advances in artificial intelligence, falling ICT prices,
and increased coverage of the internet, the potential
for automation is clear. Rapid automation of a large
number of jobs would be problematic: It may take
time for new jobs to be created, and even if they are,
retraining takes time and may be difficult.

Yet, even if technologically feasible, large-scale net
job destruction due to automation should not be a con-
cern for most developing countries in the short term.
Even in the United States, on average, there were no net
employment declines in local labor markets most sus-
ceptible to automation (that is, those specialized in rou-
tine, task-intensive occupations).“° New jobs and new
tasks in existing occupations are created. Machines
and digital technology are not perfect or even good
substitutes for many tasks (at least not yet), especially
those requiring adaptability, common sense, and cre-
ativity#' The expansion of automated teller machines
(ATMs) in banks went hand-in-hand with an expan-
sion of bank transactions, branches, and employment.
Cashiers continue to do some of the things that ATMs
do, but they also do other things, such as client support,
where human interaction remains important.'

Full automation of jobs takes time, even in the
developed world. In the United Kingdom, an exoge-
nous increase in ICT investment between 2000 and
2004 led to a short-term increase in the demand for
nonroutine skills, but only to the limited substitution
of routine workers during that period."3 Why? Because
it takes time to make the necessary organizational
changes (chapter 1), and because labor reorganizations
tend to happen in periods of recession rather than in
booms.** Not all disruptive technologies are adopted
quickly, implemented fully, or yield immediate bene-
fits.s Barriers to technology adoption, lower wages,
and a higher prevalence of jobs based on manual dex-
terity in developing countries mean that automation
is likely to be slower and less widespread there (see
figure 2.24). But as wages rise, and in countries with
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Figure 2.21 Nonroutine analytical and socioemotional skills are becoming more important,
especially in jobs performed by younger cohorts

Evolution of the skills intensity of jobs, measured as mean skills percentile of base year, Brazil, Malaysia, and Macedonia, FYR, various years, 2001-11
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Autor 2011; Aedo and others 2013; Arias and others 2014. Data at http://bit.do/WDR2016-Fig2_21.

Note: The y-axis represents the percentile of the skill distribution for jobs held by each cohort in any given year, with respect to the corresponding median skills intensity of jobs held by that
cohort in the initial year. An increase means that jobs increased in intensity in that particular skill. For Malaysia (panels c and d), data for 2008 were unavailable.

large manufacturing or offshored activities, there is
more (and faster) scope for automation.

Concerns about automation are not new. Past
fears of technology leading to mass unemployment
(and boredom)—from the Luddites in the midst of

the Industrial Revolution to Keynes during the Great
Depression—have gone unrealized (box 2.8).4¢ The
assembly line, after all, replaced the artisans mak-
ing carriages. Back in the 1960s, with the creation in
the United States of the National Commission on
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fostering entrepreneurship and improving produc-
tivity and the allocation of resources, have led in due
time to more jobs elsewhere.

Will this time be different? Large factories and
electrification did lead, as now, to a polarization of

Figure 2.22 New economy skills, beyond levels of
education, pay off

Urban Vietnam: Average return to different task combinations, controlling for
education and demographics, 2012

25 7 employment by hollowing out the middle of the skill

distribution. The share of employment of blue-collar

20 workers in manufacturing fell from 39 percent in 1850

to 23 percent in 1910, as new capital goods allowed

15 factory owners to unbundle and simplify tasks that

could now be performed by unskilled workers. Elec-

10 - trification increased the relative demand for workers

intensive in clerical and managerial skills compared

5 with manual and dexterity skills among white-collar

workers. Among blue-collar workers, it increased the

. demand for manual workers relative to the demand

7 | | for workers performing tasks intensive in dexterity
needed to operate machines before electrification.+”

-5 Despite these similarities, the biggest difference

from past waves of technological progress is that

Percent

the polarization of the labor market today is affect-
ing both blue-collar and white-collar workers.® It is
probably easier for white-collar workers to transition
to other white-collar jobs, but in the aggregate, there
may be fewer well-paying jobs for a large and diverse

Fokok

Analytical*** | Interactive* | Manual | Analytical | Interactive Manual

Nonroutine Routine

Source: Bodewig and others 2014. Data at http://bit.do/WDR2016-Fig2_22.

Note: Returns are estimated using a wage regression that controls for education, sex, experience, and

economic sector. pool of potentially dislocated workers. Even if all

Significance level: * =10 percent, *** = 1 percent. those jobs do not fully disappear—unlikely in a short

period—they will be significantly transformed.

Technology, Automation, and Economic Progress,
there were also concerns about automation in this
wave of technological change. Unemployment fears
have gone unrealized because new technologies, by

And here is where a second lesson from history
is relevant. Individuals and governments adapted to
technological change, but this process took time and
required deep institutional changes in education,

Figure 2.23 Digital technologies go hand in hand with nonroutine new economy skKills

ICT intensity and skills intensity, by occupation
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Source: Monroy-Taborda, Moreno, and Santos, forthcoming, for the WDR 2016, based on STEP household surveys (World Bank, various years). Data at http://bit.do/ WDR2016-Fig2_23.

Note: Ninety-five percent confidence intervals. The y-axis is a standardized score (from 1to 5) that reflects the intensity of the use of the particular type of skills as estimated by Autor,
Levy, and Murnane (2003) and expanded by Acemoglu and Autor 2011. The intensity of ICT use is an index between 0 (no use of technology at work) and 19 (most use of technology at
work). ICT intensity is averaged by occupation. ICT = information and communication technology.
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Figure 2.24 From a technological standpoint, two-thirds of all jobs are susceptible to
automation in the developing world, but the effects are moderated by lower wages and slower
technology adoption

Estimated share of employment that is susceptible to automation, latest year
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Program (SHIP) (World Bank, various years); Socio-Economic Database for Latin America and the Caribbean (SEDLAC) (CEDLAS and the World Bank); South Asia Region MicroDatabase
(SARMD) (World Bank, various years); Europe and Central Asia Poverty (ECAPOV) Database (World Bank, various years); East Asia and Pacific Region Poverty (EAPPOV) Database (World
Bank, various years); the 12D2 dataset (International Income Distribution Database; World Bank, various years); ILO Laborsta database (various years); the National Bureau of Statistics of
China (various years); Frey and Osborne 2013; Comin and Hobjin 2010. Data at http://bit.do/WDR2016-Fig2_24.

Note: The unadjusted probabilities of automation for occupation are from Frey and Osborne (2013), weighted by employment. The adjusted probabilities account for the slower pace of tech-
nology adoption in poorer countries, using the adoption lag of earlier technologies (Comin and Mestieri 2013). See Monroy-Taborda, Moreno, and Santos, forthcoming, for the WDR 2016.
OECD = Organisation for Economic Co-operation and Development.

Box 2.8 Concerns about technological unemployment are not new

We are being afflicted with a new disease of which some readers may not yet have heard the name,

but of which they will hear a great deal in the years to come—namely, technological unemployment.

This means unemployment due to our discovery of means of economising the use of labour outrunning the pace at
which we can find new uses for labour.

—John Maynard Keynes
“Economic Possibilities for Our Grandchildren,” 1931

The situation will have been made the more serious by the advances of automation. The world of A.D. 2014 will have
few routine jobs that cannot be done better by some machine than by any human being. Mankind will therefore

have become largely a race of machine tenders. Schools will have to be oriented in this direction . . . It is not only the
techniques of teaching that will advance, however, but also the subject matter that will change. Even so, mankind will
suffer badly from the disease of boredom . .. The lucky few who can be involved in creative work of any sort will be
the true elite of mankind, for they alone will do more than serve a machine.

—Isaac Asimov
“Visit to the World’s Fair of 2014,” 1964

social protection, and labor regulations.® The answer  in the economy (chapter 1). It depends on how individ-
to whether things may turn out differently this time,  uals, firms, and policy makers respond to the change
while unsatisfactory, is: “It depends.” It depends on  inskills requirements. And it depends on how well the
the ability and speed of creating new jobs elsewhere  social protection system supports dislocated workers.
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The future of jobs

Be an expensive complement (stats knowhow) to
something that’s getting cheaper (data).

—Hal Varian, Chief Economist, Google, 2014

Technological progress makes the jobs challenge
more complex. Digital and mechanical technologies,
and deindustrialization, mean that the manufactur-
ing sector is likely to generate fewer jobs than in the
past, especially for unskilled workers.’s° ICT manufac-
turing can be expected to create jobs, although mostly
high-skilled and likely concentrated in specific coun-
tries, as now. Since manufacturing jobs have been an
important source of better-paying jobs as workers
move out of agriculture, this is an important devel-
opment. The service sector is also increasingly being
automated. Of particular concern are jobs that have
so far actually grown thanks to digital technologies,
such as low- and middle-skilled call center jobs.
Employment in the ICT service industry, even more
than its manufacturing counterpart, is expected to
grow, but also among higher-skilled workers in lead-
ing countries.

Future employment growth is likely to come from
jobs that cannot be fully or partially automated, largely
outside the ICT industry. New jobs are also likely to
emerge in the digital economy—in the analysis of data
such as data scientists, in the development and main-
tenance of apps and other software, and in support ser-
vices. New opportunities will also arise in ICT-enabled
services, such as the on-demand economy. But the
significance for employment generation, especially in
most developing countries, is likely to be small.

The potential for employment creation lies in the
rest of the economy, as digital technologies allow
businesses to expand. Among the low-skilled, some
services that must be delivered face-to-face or require
awareness and situational adaptability (housekeep-
ers, hairdressers) are likely to grow. Among the
high-skilled, occupations will rely on modern skills
involving creativity and social interactions. Some
observers call this the polarization in “the high-tech,
high-touch” economy.>*

Although impossible to predict in advance, jobs are
likely to arise in new industries and occupations. New
industries arising from digital technologies since
2000 account for only 0.5 percent of employment in
the United States,* and there is evidence of (young)
skilled workers having to take on less-skilled jobs.'s
But historically, economies have been able to create
enough jobs through technological change. The initial
labor market polarization caused by factories in the

19th century in the United States led to an upskilling
of employment as increases in middle-skilled sales
and clerical employment compensated for the decline
in blue-collar jobs. With electrification, displaced
workers typically moved to lower-skilled jobs at
lower wages, such as truck drivers, but large increases
in new middle-skill employment outweighed the
decline in blue-collar employment.’s* While the steam
engine in the 18th century led to the disappearance
of coachmen for horse-drawn carriages and to the
substitution of workers in mining, in due time it also
was at the center of steam-powered boats, locomo-
tives, and automobiles. Mechanics, road building and
maintenance, and dealerships have created many jobs
of diverse skill profiles ever since.

Yet as a result of this process of job creation and
destruction, technological change disrupts labor mar-
kets and can hurt individuals whose skills are substi-
tuted by technology, because they often do not have
the skills required in many of the new jobs. Even for
those who stay within the same occupations, jobs will
be transformed, requiring modern skills. The speed of
these changes appears to be accelerating, intensify-
ing creative destruction and the pace of labor market
changes.

Since digital technologies have different applica-
bility to different kinds of work, the extent of disrup-
tion across countries will reflect differences in eco-
nomic and occupational structures. Numerical clerks
or secretaries, often users of digital technologies, also
perform many tasks that can be easily automated.
Managers or software developers, by contrast, while
intensively using digital technologies, also comple-
ment them well, so they are not easily substituted by
machines. And for occupations that use little technol-
ogy, some are hard to automate, such as hairdressers,
while others could be automated, such as assemblers
(figure 2.25).

More advanced economies can expect larger dis-
ruptions in the near future since they use more tech-
nology at work and are experiencing faster changes in
skill requirements (figure 2.26)."° And while they have
smaller shares of employment in routine occupations
susceptible to automation, their higher wages make it
easier for automation to be economically viable. Low-
and middle-income countries can also expect substan-
tial disruptions, albeit with a time lag, given their rapid
technological adoption and large number of workers
in routine occupations. Their low skill base suggests
important challenges ahead, however. In poorer coun-
tries, where wages are lower and technological adop-
tion is slower (chapter 1), the disruptions are likely to
arrive more slowly, giving more time for policies and
institutions to adapt. All this has implications for
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Figure 2.25 The interaction between technology and jobs varies by occupation

Probability of being computerized and intensity in use of ICT at work, by occupation
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Sources: WDR 2016 team, based on STEP household surveys (World Bank, various years) and Frey and Osborne 2013. Data at http://bit.do/WDR2016-Fig2_25.

Note: The probability of being computerized is obtained from Frey and Osborne (2013). ICT intensity is an index between 0 (no use of technology) and 19 (most use of
technology). ICT = information and communication technology. The red lines represent the average values of ICT intensity (x-axis) and of computerization (y-axis) across the

pooled sample of 10 developing countries with STEP household surveys.

whether countries need not just to develop modern
skills among children and youth, but also to come up
with a strategy for the retraining and lifelong learning
of the current stock of (older) workers.

The challenge is to start reforms today to max-
imize the digital dividends and to prepare for any
disruptions. Even if expected labor market changes
are similar in Malaysia and South Africa, Poland and
Turkey, or Finland and Italy, skill systems vary widely
and not all are prepared to equip workers with skills
that complement technology. This process needs to
start very early in life, and education and training
systems are notoriously difficult to change. So, any
reform takes many years to have effects, which is why
there is a race between skills and technology. Some
skill systems are well-positioned, but for many others,
skills—and hence, people—are losing the race.

Making the internet work for everyone

To design policy responses to technological change, it
is important to understand who the changes are likely
to affect the most, and how the process plays out both
in terms of employment and earnings. As discussed,
employment is likely to polarize, with routine occupa-
tions losing ground to nonroutine occupations. These

changes in labor demand have in turn implications
for earnings. But employment polarization does not
necessarily mean wage polarization.

Three interrelated factors mediate the impact of
digital technologies on earnings:

 Complementarity with technology. Workers in jobs
that use and complement technology are likely
to see both an increase in employment and an
increase in earnings because of higher productivity.
This is the case for workers who use nonroutine
cognitive skills and ICT skills. Workers in routine
occupations, however, will see less demand for
their skills, bringing down both their employment
and their wages.

¢ Product demand. If workers produce goods or ser-
vices that consumers keep buying as they get richer
or as the price declines, increases in productivity
can translate into increases in wages. This is often
the case for workers with nonroutine skills pro-
ducing, say, knowledge, management expertise, or
medical services. If not, increases in productivity
can lead to lower employment and earnings in that
sector because fewer workers can satisfy demand,
as for many agricultural goods.
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Figure 2.26 The key policy challenge: Adapting the
skills agenda to expected labor market disruptions
Expected labor market disruption and quality-adjusted years of education
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Note: Labor market disruption is an index that goes from O (no disruption) to 1 (highest disruption). It is
the standardized summation of two components, equally weighted: the probability of an average job
being computerized (Frey and Osborne 2013, and adjusting for adoption lags), and the intensity of ICT use
at work. For each country, the ICT intensity of employment corresponds to the average for countries at
the next level of development, to be more forward-looking. The quality-adjusted years of education are
constructed by adjusting average years of education for each country with the World Economic Forum’s
quality-of-education indicator. For example, if a country has, on average, 10 years of education and
scores 3.5 on the indicator (which ranges from 0 to 7), its quality-adjusted years of education are 5. See
Monroy-Taborda, Moreno, and Santos, forthcoming, for the WDR 2016. GDP = gross domestic product.

¢ Labor supply. The higher the skill requirements for a
job, the more difficult it is for new workers to enter
that market. So, higher demand for workers would
translate into higher wages. If, however, it is easy to
retrain for a new job or skill requirements are low,
there can be downward pressure on wages because
of increased competition. Workers in nonroutine
cognitive occupations are likely to see their higher
productivity rewarded as higher earnings because
entry barriers are high. But low-skilled workers
in nonroutine manual occupations are likely to
see their earnings fall over time as middle-skilled
workers in routine occupations are displaced and
start competing for the available jobs in low-paying
occupations (table 2.5).57

Therefore, the main winners from technological
change will have and use new economy skills and gain
employment in nonroutine cognitive occupations.

Table 2.5 Expected impacts of
technological change on employment
and earnings

Type of occupation Expected impact on
(by skills intensity) | Employment |  Earnings
Nonroutine Positive Positive
cognitive
Routine cognitive Negative Negative
and manual
Nonroutine manual Positive Negative

Source: WDR 2016 team, based on Autor 2014.

The young, the better educated, and those already
better off are most likely to benefit from digital tech-
nologies—with older workers, those with less educa-
tion, and the poor falling behind. The former group is
more likely to have more advanced skills—especially
cognitive and ICT skills—regardless of their occu-
pation or work status.*® In addition, these groups
are disproportionally likely to be in, or to move into,
occupations that pay well and are likely to grow in the
future—those intensive in nonroutine skills (figure
2.27).5° Recent evidence from the United States shows
that there has been a marked decline in the rate at
which workers transition into routine employment
(particularly among the young) but that women and
those with higher education levels have found it
easier to adjust to these changes by moving into the
high-paying, nonroutine cognitive jobs.’*

Abig challenge for policy makers, especially in rap-
idly aging societies, is managing skill obsolescence.
Recall that the surge in the demand for new economy
skills has been concentrated among young workers
(see figure 2.21). Digital technologies accelerate the
depreciation of skills and work experience, affecting
especially older workers (box 2.9). But obsolescence is
not destiny or the same for all types of skills. Most liter-
ature argues that younger workers have a comparative
advantage in tasks where problem solving, learning,
and speed are important (“fluid” abilities), and older
workers have an advantage when experience and ver-
bal abilities matter more (“crystallized” abilities).*®* But
evidence from Germany shows that workers in their
50s experienced a more rapid growth in tasks intense
in fluid cognitive skills than those in their 30s.* Box
2.10 examines the gender impacts in more depth.

A policy agenda

Digital technologies improve overall welfare and can
reduce poverty, but without complementary policies,
many benefits can go unrealized and inequality can
increase. To capitalize on the benefits—and to do
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Figure 2.27 The less educated and the bottom 40 percent of the welfare distribution
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are most vulnerable to technological changes in the labor market
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Source: WDR 2016 team, based on the 12D2 dataset (International Income Distribution Database; World Bank, various years). Data cover 117 countries. “Bottom 40%”
and “Upper 60%” refer to the welfare distribution (either of income or consumption) of individuals” households. Classification of occupations follows Autor 2014.

Data at http://bit.do/ WDR2016-Fig2_27.

Note: A ratio higher than 1 means that workers with the given level of education are disproportionately likely to be in the given occupation type. A ratio lower than 1

means that workers are relatively unlikely to be in a given occupation type.

so without leaving people behind—internet access
(chapter 4) needs to be complemented with an “ana-
log” policy agenda. In addition to supporting entre-
preneurship and innovation to expand businesses
and job opportunities, this agenda should ensure that
education and training systems, labor regulations,
and social protection institutions support all workers
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b. By socioeconomic status

0
I I
Nonroutine  Routine cognitive Nonroutine
cognitive or manual manual

== Bottom 40% & Upper 60%

in seizing the opportunities that the internet gener-
ates (chapter 5).
The most crucial element is skills development.

A modern economy requires workers with mod-

ern skills. For people to become online workers
and traders, farmers to use technology to become
more productive, or for workers to access modern,

Box 2.9 The challenge of keeping up with new technologies in Mexico

Technology is making many skills obsolete and reducing
the returns to experience, especially among older workers.

In Mexico, as in other Latin American countries, wage
inequality has declined since 2000. A declining skill pre-
mium has been one of the drivers of this trend because the
wages of the low-skilled rose and those of the high-skilled
fell. The average hourly wage for college-educated workers
fell 2 percent a year between 2001 and 2014.

Why have high-skilled wages declined in Mexico, when
in most countries, especially outside of Latin America,
returns to tertiary education continue to rise (despite
increasing educational attainment everywhere)? It could
simply be that the supply of educated workers has out-
paced demand for them. But there are three alternative

explanations for the decline in relative wages of skilled
workers: low-quality tertiary educated graduates, a skills
mismatch among young workers, or skills obsolescence
among older workers.

New research finds that the fall in the skills premium is
driven at least partly by skills obsolescence among older
workers. First, the earnings of the oldest cohort, above age
50, declined fastest (40 percent during the period). But for
the youngest cohort—aged between 23 and 30—earnings
increased. Second, earnings start to decline at a younger
age over time. If age is a proxy for work experience, this
means that, among older workers, the return to education
and the return to experience are falling. This could be evi-
dence of an accelerated skills obsolescence.

Source: WDR 2016 team, based on Campos-Vazquez, Lopez-Calva, and Lustig, forthcoming.

133


http://bit.do/WDR2016-Fig2_27

134

WORLD DEVELOPMENT REPORT 2076

Box 2.10 Digital technologies and economic opportunities: A gender lens

Digital technologies can empower women economically
and socially. Because social norms and time and mobility
constraints are often more severe for women than for men,
women could benefit greatly from technology.?

Digital technologies can reduce gender gaps in labor
force participation by making work arrangements more
flexible, connecting women to work, and generating new
opportunities in online work, e-commerce, and the sharing
economy. In Elance, a platform for online work now part of
Upwork, 44 percent of workers are women, compared to
an average of 25 percent in the nonagricultural economy
globally. Business process outsourcing in India employs
more than 3.1 million workers, 30 percent of them women.
Four in ten online shop owners on Alibaba are women.
Moreover, technology can help improve women’s access
and accumulation of productive assets. The digitization of
land registries, for example, can be particularly beneficial
for women.” These improved opportunities, in turn, can
increase investments in young girls” human capital.©

Technology-driven shifts in skills demand can reduce
wage gaps, especially among the better educated. Women
are well positioned to gain from a shift in employment
toward nonroutine occupations, and away from physical
work.? In Germany and the United States, the use of digital
technologies at work explains a significant share of the
increase in female labor force participation and employ-
ment in the past few decades.¢ Similar changes have taken
place in Brazil, Mexico, and Thailand, and also explain
a large part of the reduction in gender wage gaps.” New
technologies level the playing field, particularly among the
better educated, who take on jobs that use their compara-
tive advantage in nonphysical work.2 Recent evidence from
the United States shows that it is the better educated and
women who are able to get the high-paying jobs intensive
in nonroutine skills as middle-skilled jobs shrink."

Digital technologies also impact women’s voice and
agency. Increased access to information can affect gender
norms and affect aspirations, often faster than expected.’
Social media is an additional outlet for women to participate
in public discussions and voice their opinions (spotlight
3). “My Dress, My Choice” in Kenya, a social media move-
ment against female violence that mobilized thousands of
Kenyans, including through street protests, eventually led
to changes in relevant laws. Some of the new innovations
of the digital economy, such as digital payments, mobile
money, and taxi sharing rides, can also increase women’s

agency and control over economic resources, and their
safety. For example, in Niger, greater privacy and control
of mobile transfers, compared to manual cash transfers,
shifted intrahousehold decision making in favor of women,
the recipients of the transfer.

But in many countries, gender gaps in technology use,
and in working in the ICT sector, remain vast. Over 1.7 billion
women in low- and middle-income countries do not own
mobile phones. Women in those countries are 14 percent
less likely to own a mobile phone than men, on average.
Women in South Asia are 38 percent less likely to own a
phone than men.' Barriers to access can be particularly
salient in the case of the internet, especially in poor and
remote localities where access is predominantly outside
the home, and where social norms for socializing or safety
concerns can become a barrier.™ In Africa, for example,
women are 50 percent less likely to use the internet than
men." In addition to ownership and access, lack of control
over the use of the technology can be an additional barrier
for women. In the Arab Republic of Egypt and in India, for
example, 12 percent of women stated that they did not
access the internet more often because they did not think it
was appropriate, and more than 8 percent did not access it
more often because family or friends would disapprove.® In
the labor market, women are also much less likely to work
in the information and communication technology (ICT)
sector or in ICT occupations, which are well paid. These lat-
ter gaps partly reflect women’s low participation in science,
technology, engineering, and math (STEM) education, itself
a product of early gender-based biases in formal and infor-
mal education (chapter 5).

Even with gender parity in ownership, access, and
control over digital technologies, gains are not automatic.
They need to be complemented with analog changes that
address the underlying barriers to women’s employment,
voice, and agency. In rural South Africa, for example, mobile
phones increased employment mostly among women, as
long as they did not have large child care responsibilities.?
In addition, technologies can have gender-differentiated
effects, as shown throughout this chapter. This suggests
that interventions around digital technologies would
become more effective if they were more gender-informed,
including by having women participate early on in the
design of interventions and of the technologies themselves.

Moreover, by circumventing, rather than eliminating,
some of the barriers to employability faced by women,

(Box continues next page)
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Box 2.10 Digital technologies and economic opportunities: A gender
lens (continued)

the internet could actually delay necessary reforms. For  seenasunacceptable for women or if there is no availability
example, home-based work could help connect women  of affordable child care, technology could end up delaying
to work in environments where social norms or child care  fundamental reforms. Addressing these underlying con-
responsibilities are a barrier to women working outside  straints remains key to the gender and overall economic
the home. But if working outside the home continues to be  agenda.

. World Bank 2011.
. World Bank 2014b. In Rwanda, the Land Tenure Regularization Programme demarcated and digitized 10 million plots. Households that registered their
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better-paying jobs, skills need to be upgraded. Current
and future workers need to develop the lifelong cog-
nitive, technical, and socioemotional skills required
of a well-educated worker in the 21st century. Work-
ers also need to be capable of processing the ever-
increasing information available on the internet.
Building these skills requires actions affecting all
relevant environments for learning: families, schools,
universities, training systems, and firms. Given the
speed of technological changes, these skills will also
require constant updating throughout the life cycle as
workers prepare for careers that last more than one
job. Digital technologies themselves can help (sector
focus 2 and chapter 5). Complementary reforms are
also needed in tax policy, social protection, and labor
market institutions to facilitate the transition of
workers from old economy jobs to new economy jobs,
and address the distributional consequences of the
digital revolution.
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SECTOR FOCUS 2

Education

Educational policy makers and planners face a per-
sistent challenge related to the potential use of infor-
mation and communication technologies (ICTs) in
remote, low-income communities around the world:
most products, services, usage models, expertise, and
research related to ICT use in education come from
high-income contexts and environments. One conse-
quence is that “solutions” enabled by technology are
imported and “made to fit” in environments that are
often much more challenging. Sometimes this works;
sometimes it doesn’t. The One Laptop per Child proj-
ect in Peru provided hundreds of thousands of pieces
of low-cost computing equipment to students in
rural schools. But early research found no evidence
of increased learning in math or language.' This is
one high-profile example of the difficulties faced in
introducing hardware-centric educational technology
projects conceived in highly developed environments
into less developed places without sufficient atten-
tion to local contexts.

An alternate approach would consider how to inno-
vate using existing technology that is already avail-
able in a local environment. In addition to exploring
the uses of new technologies, it might also be useful
to ask, How can we innovate using what is already avail-
able? In many low-resource communities, the best
technology is the one that people already have, know
how to use, and can afford. In most circumstances,
this is the mobile phone. The SMS Story project in
rural Papua New Guinea is one example of an inno-
vative approach to using a “new” technology in ways
that meet local needs and that the original designers
of the technologies may not have dreamed of.

Few educational environments are more challeng-
ing than those found in remote locales in the Pacific

This sector focus was contributed by Michael Trucano.

island nation of Papua New Guinea. These areas are
characterized by poverty, low levels of literacy, geo-
graphic remoteness, linguistic diversity (over 800
languages are spoken across the island nation), low
teacher quality, and a lack of teaching and learning
materials. Many rural classrooms have few books—
and some none at all. Few students read at grade level,
and teachers often do not know what materials they
are meant to cover in a given week—or how to teach
them effectively. Most of them do, however, have
mobile phones.

The SMS Story project demonstrates that it is pos-
sible to orient and motivate teachers in useful ways
using technologies already at hand. It sent daily text
message stories and teaching tips to teachers as an aid
to help improve student reading. The result? Teachers
were reminded and motivated to teach reading every
single day. While reading comprehension did not
noticeably improve, the intervention halved the num-
ber of children who could not read anything. While
this was hardly a “silver bullet” solution, SMS Story
offers one model for using connected technologies
in simple ways to help address some long-standing,
seemingly intractable challenges facing educators
in rural schools in Papua New Guinea. While no one
would suggest that these results imply that these
schools do not need books, such simple interventions
can be modestly transformative in ways that are
inclusive, efficient, and scalable.>

The evidence base for investments in educational
technologies in middle- and low-income countries
is weak—but growing. Until recently, there were
few rigorous randomized studies on the impact of
investments in educational technologies that could
inform related policy decisions; now there are almost
two dozen. In addition, a significant body of practical
evidence has also been collected based on experiences



in middle- and low-income countries. Characteristics
of many successful technology-enabled educational
projects in such places include:

* A focus on the “guided use” of technology, and not
just providing tools for general use;

Providing relevant curricular materials;

The shared use of devices in school settings;
Attention to pedagogy, teacher support, and
development;

Using technologies in ways that are supplemental
and practical; and

» Using evaluation mechanisms that go beyond
outputs.’

A number of key challenges remain that inhibit
the potential positive impact of new technologies
on teaching and learning. Foremost among these are
a pernicious focus on providing technology alone,
and a related belief that educational challenges can
be overcome simply by providing more and better
devices and connectivity. The so-called Matthew
Effect of educational technology holds that those
most likely to benefit from the use of new technol-
ogies in educational settings are those who already
enjoy many privileges related to wealth, existing lev-
els of education, and prior exposure to technology in
other contexts. Policies that neglect to consider this
phenomenon may result in projects that exacerbate
existing divides within an education system, and
indeed within larger society.

Education challenges cannot be overcome simply
by providing more and better ICT devices and con-
nectivity. There is sometimes talk that technology will
replace teachers. In reality, experience from around the
world demonstrates that, over time, the role of teachers
becomes more central—and not peripheral—as a result
of the introduction of new technologies.# That said,
while technology will not replace teachers, teachers who use
technology will replace those who do not. These teachers, in
addition to having a suite of basic technology-related
skills, will be asked to take on new, often more sophis-
ticated duties and responsibilities in ways that will
challenge the existing capacity of many educational
systems to prepare and support teachers over time.

Understanding the local education challenge
and context before proposing a technology-driven
solution is a critical first step. A number of recent
articles in the popular press have proclaimed many
high-profile efforts to use new technologies within
educational systems, including variations of the One
Laptop per Child initiative in countries around the
world, as “failed experiments.” The speed of techno-
logical change almost always outpaces the ability of

EDUCATION

educational planners to keep up. When it comes to
the use of technology in education, educational sys-
tems may therefore be fated to exist effectively in a
state of permanent experimentation. That said, exper-
iments should, by definition, teach something. A sad
fact of too many experiments in educational tech-
nology use around the world remains that they have
implemented technological “solutions” to problems
that have not been well understood. If you are pointed
in the wrong direction, technology may help you get
there more quickly. At a fundamental level, many of
these efforts are not really failures of technology, but
rather a result of poor planning and an inability to
learn from failure and adapt. As such, they are not a
result of technology failures, but rather human ones.

Notes

1. Cristia and others 2012.

2. Kaleebu and others 2013.

3. Drawn from Arias Ortiz and Cristia (2014).
4. McEwan 2014; Trucano 2015.
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ENABLING DIGITAL DEVELOPMENT

Social media

When considering another person in the world,
a friend of your friend knows a friend of
their friend, on average.

—Lars Backstrom and colleagues,
“Four Degrees of Separation” (2012)

That remarkable statement cannot yet be applied to
everyone in the world, but a 2011 study showed that
it pertained to the active users of Facebook—some 721
million people at the time, and their 69 billion friend-
ships.! The average of 3.7 intermediary links between
randomly selected people in the global Facebook pop-
ulation contrasts with the 5.7 links between Nebraska
residents and Bostonians documented in Milgram’s
famous “six degrees of separation” study from 1967.>
From 2011 to early 2015, the network’s user base had
doubled, with each user having an average of 338
“friends.” This is more than twice Dunbar’s number,
which asserts that 150 is the maximum number of
stable relationships that humans can retain? These
statistics show some of the ways in which social net-
works are expanding and changing with the advent of
social media on the internet.

Social networks are fundamental to human soci-
ety. They constitute the fabric of relationships that
support trust, reputation, and social cohesion. For
instance, a debtor may be less likely to default on a
loan if both she and her lender share a dense network
of mutual friends. Social networks exert peer pressure
on behavior and shape aspirations for work, marriage,
and consumption. By defining social boundaries,
they can be instruments both of social inclusion and
exclusion. They also are a conduit of gossip, slander,

WDR 2016 team, incorporating contributions from Robert
Ackland and Kyosulke Tanaka.

harassment, bullying, and infectious disease, as well
as job opportunities and innovative ideas.

One of the clearest channels by which networks
affect economic development is the diffusion of
innovations. Networks provide the medium through
which people learn of an innovation. Adoption by
a trusted person then initiates a chain reaction of
adoptions through the network, accelerating as peer
pressure bears on laggards. The impacts can be large.
An experimental study on the adoption of weather
insurance (an unfamiliar innovation) by Chinese
farmers found that, while attending an intensive
information session on the product boosted take-up
rates by 43 percent, merely having a friend who
attended such a session had almost half that effect,
and was equivalent in impact to a 15-percent subsidy.
Impacts were larger when those initially informed
were more central to the network. Social networks are
also important channels for transmission of health
behavior, and there is a tendency for people with poor
health behavior to clump in networks isolated from
those with healthier behaviors.s

Enter the internet, in the form of Facebook,
LinkedIn, and Twitter based in the United States;
Sina Weibo and WeChat in China; VK in the Russian
Federation; and many other social media platforms
designed to encourage the formation of social links.
There are many types of social media, but social net-
working sites and microblogs are most relevant in
the context of social and economic development. A
simple typology is based on whether communication
is directed at specific recipients, and whether ties are
explicit (prompted by invitation, acceptance, or refer-
ence within a social network) or not (table S3.1).

Social scientists distinguish between weak ties and
strong ties in social networks. Weak ties exist between



SOCIAL MEDIA

Table S3.1 Relationships in different types of social media

Direction of ties and examples

Type of ties Directed Undirected
Explicit Friendship networks (Facebook, Google+) Microblog networks (Sina Weibo, Twitter)
Implicit Semantic networks (recommendation systems, | News groups, blogs

social tagging systems)

Source: Ackland and Tanaka 2015.

people who could be considered acquaintances rather
than friends. Such ties can be useful to transmit novel
information about technologies or other useful and
new knowledge, since information comes from peo-
ple with whom interaction is more sporadic. Strong
ties, between people who have more in common
(family, friends, or close colleagues), are a source of
emotional support but may be less important as a
source of novel information, since members of a close
group are likely to have the same information. Strong
ties within “closed” groups with relatively weak ties
to outsiders can be important, as this may increase
trust and facilitate coordination, in part because of the
high reputational cost of bad or unproductive behav-
ior within the group. Social capital is likely higher in
groups linked by strong ties. Social networking sites
are considered more important for developing strong
ties, while microblogs foster weak ties. One observer
compared Facebook to a cocktail party where you are
surrounded by people you know and like, while Twit-
ter is like someone standing at a street corner with a
megaphone shouting “Check this out!”

Social media platforms change the dynamics of
social networks in at least three ways. First, they
encourage expansion of the scope and density of net-
works, since links are very easy to form, regardless of
physical distance. Second, they speed the diffusion of
information between links. Third, they increase the
visibility of opinions and some behaviors across the
network. Research on the development impacts of
social media is still at an early stage, but there is some
evidence on how they affect economic development,
how they prompt changes in behavior, how they help
in emergency situations, and how they can increase
people’s voice.®

Social media and economic
development

Social media act as a channel for communication
and information exchange, thus reducing transaction
costs for economically beneficial, as well as potentially
harmful, interactions. Research in Nigeria showed

that social media supported microfinance by facilitat-
ing information flow to the poor and small business
owners.

A study of a group of women in Jakarta showed
that their use of social media encouraged their entre-
preneurial activities and helped them find customers
for their products, although the specific context of this
study—they were middle-class urban residents—may
not be transferable to every other place. Social media
sites can also be a source for economically useful data,
including about consumer preferences and complaints.

Social media and
behavioral change

Commercial ventures take advantage of the features
of social media—often for marketing purposes—as
they exploit the huge amounts of information about
personal preferences, buying habits, and relation-
ships. But online behavior can also be channeled
in ways that are consistent with development. For
instance, individuals can be encouraged to share their
progress in meeting exercise or learning goals with
their social network, thus using peer pressure and
competition to maintain motivation. Experiments
show that, in principle, networks can be manipulated
to encourage desired outcomes. For instance, an
online experiment showed that when participants
were networked in tight clusters, a promoted health
practice diffused more quickly than in a loosely struc-
tured network.”

Social media and
emergencies

Before, during, and after natural disasters or other
urgent crises, social media platforms are useful for
disseminating information and as a management
tool, such as to channel requests for assistance. The
key contribution is that information does not just
flow one way from officials to citizens as through
radio or television, but in all directions between offi-
cials, citizens, and the private sector.
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Social media and
community voice

Recent events such as the Occupy Wall Street move-
ment or the Arab Spring have raised questions about
the role of social media in facilitating social change.
Some analysts think social media played a central
role, including by spreading democratic ideals across
borders. They also make movements less dependent
on charismatic leaders or ideologues. Others are more
skeptical, arguing that revolutions occurred long
before social media, and the apparent inability to
form strong leadership through such tools can reduce
the chances for lasting change. An additional issue is
the role of social media in spreading false information
or to correct misinformation. The intensity of a crisis
changes the quality of information shared on Twitter.
And, interestingly, fact-checking conversations on
Twitter are more likely to occur between strangers
than between friends. Whether social media can
encourage collective fact-checking will influence its
role in social learning in the context of social and eco-
nomic development.

There is still much to learn about the role that
social media can play in development. One important
lesson is that their impact is country-specific and
context-specific. Variations in access to technology
and education obviously matter. But there are also
large variations in how people use social media and
how they share information. People will more likely
share information broadly if they think they can
influence events or policy. There is evidence that peo-
ple in more authoritarian countries are less likely to
forward (re-tweet) information.

Finally, general-purpose social media platforms
may have less of an impact in poor communities
compared with more targeted social media interven-
tions. Examples in other parts of the Report show that
purpose-built platforms set up by public institutions
or development agencies as part of program deliv-
ery may be more effective. They could, for instance,
deliver extension services to farmers or connect par-
ticipants with leaders to foster aspirational change.

Notes

1. By March 2015, Facebook had 1.4 billion active
monthly users worldwide.

. Milgram 1967.

. Dunbar 1992.

. Cai, de Janvry, and Sadoulet 2015.

. Centola 2011.

. See Ackland and Tanaka 2015 for individual
references.

7. Centola 2010.
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CHAPTER 3

Delivering services

Have digital technologies made governments more
willing and able to deliver services to their citizens?
Not yet. Governments have invested heavily in dig-
ital technology over the past two decades, and these
efforts have made it easier in many countries for busi-
nesses to file taxes, and for the poor to get an official
identity allowing them to receive welfare payments
and vote in elections. Digital technologies have also
enabled governments to receive regular feedback
from service users, improving service quality. But
all too often the successes are isolated—limited to a
few activities, sectors, or locales. Many investments
in e-government fail to have any impact other than
wasting scarce fiscal resources. Digital channels
for mobilizing citizens to pressure policy makers to
become more responsive have had little effect. And
the new technologies have enhanced the capacity
of unaccountable governments for surveillance and
control. In sum, digital technologies have helped will-
ing and able governments better serve their citizens,
but they have not yet empowered citizens to make
unwilling governments more accountable.

Efficient service delivery requires a capable gov-
ernment that can implement policies and spend pub-
lic resources effectively. It also requires an empow-
ered citizenry able to hold politicians and policy
makers to account so that governments serve citizens
and not themselves or a narrow set of elites.' Digital
technologies can strengthen government capability
and empower citizens through three mechanisms
(figure 3.1). They overcome information barriers and
promote participation by citizens in services and in
elections. They enable governments to replace some
factors used for producing services through the auto-
mation of routine activities, particularly discretion-
ary tasks vulnerable to rent-seeking, and to augment
other factors through better monitoring, both by
citizens through regular feedback on service quality
and within government through better management
of government workers. And by dramatically lower-

ing communication costs through digital platforms,
they enable citizens to connect with one another at
unprecedented scale, fostering citizen voice and col-
lective action.

But the impact of these mechanisms on capability
and empowerment depends on the strength of gov-
ernment institutions. Institutions are the formal and
informal rules that shape the incentives and behav-
iors of politicians, government officials, and citizens.
Strong institutions create incentives for politicians
to work toward the public good and for bureaucrats
to be accountable to those politicians. Digital tech-
nologies, aligned with the incentives of politicians,
government officials, and service providers, can thus
be highly effective in improving outcomes. By con-
trast, politicians in clientelist political institutions
are largely accountable to a small set of elites and
reject digitally enabled reforms that hurt vested inter-
ests; instead, they use these technologies for greater
control. And patronage-based bureaucracies resist
e-government advances that would reduce discretion
and rent-seeking. This misalignment between digital
technologies and weak or unaccountable institutions
creates the twin risks of increasing elite control
and wasting scarce public resources on ineffective
e-government projects.

Why do these institutional constraints persist?
Digital technologies, particularly social media, have
uncovered egregious abuses of public authority and
triggered both virtual and physical citizen protests
around scandals. But they haven't sustained collective
action around failures of service delivery. Service
delivery problems are more difficult to monitor and
attribute to specific government officials, and only
rarely become salient in flashpoint events that trig-
ger protests—like the excessive use of force by police.
And they cannot be improved by one-off actions that
change a bad policy or pass a new law. Addressing ser-
vice delivery failures requires sustained citizen voice
through effective offline mobilization by civil society



organizations. But in the absence of willing and able
governments to partner with, civil society initiatives
often remain small, with limited citizen interest or
impact.

The dependence of digital technology on initial
institutional conditions, though, varies by service
and activity. For services and activities based on
more routine tasks that are easy to monitor, digital
technologies can improve outcomes rapidly and
significantly—even when institutions are relatively
weak. In effect, the technology substitutes for the
institutions, as with cash transfers, licensing and
registration services, and monitoring elections, all
much improved by digital technologies in many
low-income countries. But for services and activities
that require more discretion from workers and are
hard to monitor, the quality of institutions is much
more important, and digital technologies have an
incremental effect. The technology only comple-
ments or augments the initial institutions, as with
teaching, health care, and organizational manage-
ment, where digital technologies have an impact
only if institutions are strong.

Given the importance of institutions for service
delivery, the policy agenda is to use digital technol-
ogies to strengthen institutions. The variation in
interaction of institutions and digital technologies
by service and activity, and the considerable hetero-
geneity of institutions even within countries, can
guide policy and open many possibilities for service
improvements in even the most challenging con-
texts—in short, for digital dividends.

Connected governments

The advent of the internet in the mid-1990s triggered
the rapid diffusion of e-government systems to auto-
mate core administrative tasks, improve the delivery
of public services, and promote transparency and
accountability. By 2014, all 193 member-states of the
United Nations had national websites: 101 enabled
citizens to create personal online accounts, 73 to file
income taxes online, and 60 to register a business.” In
all, 190 countries had automated government finan-
cial management, 179 had automated customs, and
159 had automated tax systems. And 148 countries
had digital identification schemes, although only 20
had multipurpose digital identification for such ser-
vices as voting, finance, health care, transportation,
and social security.

Developing countries have invested more in
core government administration systems like finan-
cial management, customs, and tax management
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Figure 3.1 A framework for digital technologies and
government service delivery
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than in transactional government-to-citizen and
government-to-business services like e-filing of taxes
and portals that enable citizens to access a variety of
services from one website (figure 3.2). Policy priorities
are also evident in cross-national patterns of the
detailed indexes of different e-government systems
constructed for this report.3 The level of e-government
unsurprisingly increases with per capita income,
but the gap between high-income and low-income

Figure 3.2 Low-income countries have invested
heavily in e-government

Main e-government systems, 2014
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Sources: WDR 2016 team, based on World Bank Global e-Government Systems database 2015b; World
Bank Global Digital Identification for Development (ID4D) database 2015¢; UN 2014. Data at http://bit.do

/WDR2016-Fig3_2.
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Figure 3.3 The priority in low-income countries has been core e-government systems, 2014
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countries is lowest for administrative systems and
highest for online services for citizens and businesses,
with digital identification systems in the middle (fig-
ure 3.3). Fifteen middle-income countries score in the
top quartile of administrative e-government systems,
with Brazil, Colombia, Mexico, and Peru in the top 10
worldwide, and Nepal, Rwanda, and Uganda scoring
highly among low-income countries. India and Paki-
stan have more advanced digital identification sys-
tems than high-income North American countries,
pointing to the potential for “leapfrogging” that these
technologies offer.

Governments are more intensive users of infor-
mation technology than firms. Survey data on the use
of digital technologies (computers, mobile phones,
and the internet) in nonagricultural jobs from 30
countries show that in all but one country, a higher
share of public sector workers are in jobs that require
frequent use of the technology in their daily work as
compared to private sector workers (figure 3.4). This
gap is not surprising for developing countries, where
most firms are small and in the informal sector.

For example, more than 60 percent of public sector
workers are in jobs that require intensive use of tech-
nologies in Bolivia, Colombia, and Kenya, compared
with only approximately 20 percent of private sector
workers. But the gap persists in 22 of the countries
when the public sector is compared only with large
private sector firms (those with more than 50 employ-
ees). Governments are also more intensive users of
technology in high-income countries like Germany,
Japan, and the United States.
Whether this substantial
e-government has strengthened state capability and
improved outcomes will be explored at length in the
next section. One indication of the limited return
on these investments is citizen use of e-government
services, which has lagged behind supply (figure 3.5,
panel a). Even in countries where internet access is not
a constraint, as in Europe, citizens use e-government
mostly to get information (on average 44 percent of
individuals in the European countries for which data
are available visited a government website at least once
in the past year to get information) and not for trans-
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Figure 3.4 Governments use digital
technologies more intensively than
private sector firms, 2014
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acting with government (only 29 percent returned a
form online in the past year). These patterns are also
reflected in surveys of citizens in Australia, Canada,
and New Zealand—countries that rank 8, 10, and 15,
respectively, in the provision of online services. The
majority of respondents use government websites for
information and prefer to use traditional channels like
voice calls to undertake transactions such as register-
ing their children for day care.*

Both between and within European countries, the
use of e-services depends on income. Three times as

DELIVERING SERVICES

many citizens use online services in the richest coun-
tries than in the poorest, with a similar gap between
the highest and lowest income quartiles within
countries (figure 3.5, panel b). Within countries, use
is unsurprisingly associated with age, education,
and urban residence. Businesses are more likely
than individuals to use the internet to transact with
the government (figure 3.5, panel c), and the use of
e-services by business is also less sensitive to income
across countries.

In low-income countries, limited internet access
means that mobile phones, not the internet, drive
interconnectedness, as chapter 2 discussed. Surveys
of the use of digital technologies in 12 African coun-
tries reveal that only 5 percent of individuals had used
the internet to obtain information from, or interact
with, the government, compared to 63 percent of
respondents who had used their mobile phones to
contact health workers (figure 3.6). Internet-based
e-services will therefore be biased against the poor in
developing countries. Mobile e-government portals
have become more common, nearly doubling from
25 countries in 2012 to 48 in 2014, but still are not on
par with internet services.> More than three-quarters
of countries archive information on their websites
for education, health, and finance services, but fewer
than half send e-mail or Rich Site Summary (RSS)
updates, and only a handful send short message ser-
vice (SMS) updates.

Greater state capability and
citizen participation

What impact have these significant investments in
e-government had on strengthening government
capability to deliver services and expanding citizen
participation? If politicians and policy makers want
to improve services, they need a capable government
to convert policies and spending into better outcomes.
Resources must be collected and spent without leak-
age. Teachers and health workers must be present in
classrooms and clinics, and then must be motivated
to work. Beneficiaries of government programs must
be properly identified and reached. And governments
often must help citizens make better decisions,
overcoming bad habits or a lack of information. But
as underlined in the 2004 World Development Report,
Making Services Work for Poor People, and subsequent
research, weaknesses in each of these links in the
service delivery chain make services fail in develop-
ing countries. Improving government capability or
implementation capacity is key for effective service
delivery.
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Figure 3.5 Citizen use of e-government in Europe depends highly on income, 2014
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c. e-government use across Europe, by type of user
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Figure 3.6 Mobile phones are the main channel for
citizens to interact with governments in Africa, 2014
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